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BOOKS printed for A. Mitrar. 


I. HE Works of the honourable Robert Boyle. In 
five Volumes. ‘To which is prefixed the Life of 


the Author. 


II. The Works of Francis Bacon, Baron of Verulam, Vit- 
count St. A/bax, Lord High Chancellor of England. With 
feveral additional Pieces, never before printed jn any Edition 
of his Works, ‘To which is prefixed a new Life of the Au- 
thor, by Mr. Maier. In4 Vols. 

NV. B. ‘The additional Pieces, and Life, may be had alone, 

to compleat the former Edition, 


III. A complete Colle&tion of the Hiftorical, Political, and 
Mifcellaneous Works of Fohu Milton: Correétly printed from 
the original Editions. Containing feveral original Papers of 
his, never before publifhed. By 7. Birch, M, A. and F.R.S. 
With an Hiftorical and Critical Account of the Life and Writ- 
ings of the Author : 

To which is added a large Alphabetical Index, and a curi- 
ous Head of the Author, engraven by Mr. Vertde, from a 
Drawing by Mr. Richardfon. in 2 Vols. 


IV. The Oceana and other Works of Fames Harrington, 
Efgq; collected, methodifed, and reviewed, with an exact Ac- 
count of his Life prefixed, by Fobu Toland. 'To which is add- 
ed an Appendix, containing all the Political Traéts wrote by 
this Author, omitted in Mr. To/and’s Edition. 

N. B, The Appendix may be had alone, to complete thofe 

Gentlemen’s Books, who have bought Mr. Zoland’s 
Edition, 


V. An Hiftorical and Political Difcourfe of the Laws and 
Government of Exgland, from the firft Times to the End of 
the Reign of Queen Sfzabeth. With a Vindication of the 
ancient Way of Parliaments in Exg/and. Collected from fome ~ 
Manufcript Notes of ohn Selden, Ef{q; by Nathaniel Bacon, 
of Gray’s-Inn, Efq; the Fourth Edition : Corrected and im- 
proved by a Gentleman of the Midadle-Temple. 

N. B. There are a few of the above five Books printed on 
a. fuperfine Writing Paper. ‘ 

VI. Fac. Augufti Thuani Hifforia fui Temporis, Edita per 8, 
Buckley. In 7 Vols. | aes 

This is acknowledged by all the Learned to be the moft 
beautiful, correct, and complete Edition, of that incomparable 
Hiftorian ; and hitherto fold for Nine Guineas in Sheets, isnow 
to be had at the moderate Price of Seven Guineas a Sett bound. 

** There are a few remaining, printed on a Superfine 
Royal Paper, re | 
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IN WHICH 


The firft Principles of PuHttosopuy and 
AsTRONOMY areaccommodated to the Ca- 
pacity of young Perfons, or fuch as have yet 
no Tindture of thefeSciencEs. Hence the 
Principles of Natural Religion are deduced, 


Tranflated, and enlarged by the AUTHOR. 


In TWO VOLUMES. 
To which is added, a complete INDEX. 


Nam corpus hoc animi pondus SF pana eft : Premente illo urgetur, 
in winculis eff, nifi acceffit Philofophia, et illum refpirare rerum 
nature {pectaculo juffit Vetas me calo intereffe, id eft, jubes 
me wivere capite demiffo, Seneca. 


The SECOND EDITION, 


Le Ow DO» Nis 


Printed for A. MILLAR, over-againtt Katharine- 
Street in the Strand. 
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Maftr GLOVER, 


Son to PHrtirps GLOVER 
O F 


Wifpinton, Efg; in Lincolnfhire. 


S JR, 


Here prefent you with a 
I * Tranflation, the Original 
of which was wrote for a 
young Gentleman much about 


your Age. The Progrefs You 


* What the Author here calls a Tranflation 
contains fix or feven Times more Matter than the 
Original, which was only. a Pamphlet of eight or 
nine Sheets. 


yan and - 


The Dedication. 
and he fhall make in thefe 
Things, will beft fhew me how 
I have executed the Defign. 
It is reafonably fuppofed by 
good Judges, that Youth 1s 
better qualified to learn, than 
we are aware of; or really 
than Men are to teach. ‘True 
Knowledge has, indeed, been 
wrapt up in fuch a myfterious 
Drefs, as if it were defigned 
to difcourage young Pérlons 
from attempting it. How I 
came to make a Trial what a 
contrary Method might do, 
would require more Words to 
thew, and apologize for, than ~ 
is proper to give you the Trou- | 
ble of i oven 


If 


The Dedication. 

If I have rightly profecuted 
the Plan I propoted, what 1s: 
firft brought in View will fuit 
your Humour at prefent, and 
what follows will ferve to a- 
mufe you when farther ad- 
vanced. But if upon Experi- 
ence, the whole fhould be 
found of little Ufe, as it may 
be thrown afide, it can do no 
Harm. 

You ought to knows Sir, 
that it depends in a great Mew. 
fure on thofe of your Age and 
Fortune, fo to lay out your 
early Years, as to make the 
rifing Generation virtuous, by — 
the Authority of your Exam- 
ples afterward. Your Amufe- 
ments therefore are of more 


A 4 Contfe- 


The Dedication. 


Confequence tothe World than 
what is commonly imagined. - 
This, befides your own private 
Advantage, is the moft noble 
End you could poflibly aim 
at; and will, I am perfuaded, 
fire you with a Refolution of 
_ bemg among the foremoft in 

the Purfuit of Knowledge, and 
Practice of Virtue, which are 
naturally allied to each other. 


Lam with great Zeal, 
Si, 
Your moft faithful, 


Humble Servant. 


TO ee ee 
cP PA D ER | 


YT HE firft great Objection againft the fol- 
lowing Performance will be, that Matho 

2s made to [pcak above his Years: But in this 
Cafe we fhould, I think, moderate the Rigour 
of Criticifm a littl, The Defign of Writ- 
wg for the Uje of young Perfons ean only 
be, that they may underfland what is faid, 
though oy frould not be able at. firft ta 
fay the Things themfelves: If they could fay 
the fame Ihings there would be no Occafion of 
Writing for their Ufe. In the Books, which 
are firft put into our Hands when we go to 
School, Children are made to talk Latin pret- 
tily ; not that Children can talk fo, but that by 
Reading thofe Things they may learn to talk 
fo: And perhaps before a young Gentleman 
can talk as fine Latin, as Children are fup- 
pofed to do there, he may be brought to think 
as juftlp as Matho is fuppofed to do bere. After 
all, there is no common Standard in this Cafe; 
the fame Difference may be obferved between 
young Perfons of thirteen or fourteen, as between 
Men of thirty or forty, If I have been fo for- 
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funate 


To thee READER. 


tunate as to make it appear natural, that a 
young Gentleman might enter eafily into the 
Subjects difcourfed upon, by reprefenting them in 
a familiar Way, that will be the beft Apology : 
But every Reader will be a better Fudge of 
this than Lam; and a young Reader a bet- 
ter Fudge than one who knows the Things 
already, by the learned Methods of treating 
them. 

There will, no Doubt, be other Objections, 
which I dare not pretend to anfwer ; but muft 
refer myfelf to the Indulgence of the judicious 
and candid Reader, who will beft fee the Diffi- 
culty of fuch an Undertaking. A firft At- 
tempt of this Nature muft be many Ways im- 
perfect : Yet, I think, the Method may be of 
fuch Advantage, that it is worth While to 
make a Trial, and even that at the Hazard 


of Mifcarrying. 


THE 


CON TE NTS. 
The Fit CONFERENCE, - 


Matho, @ Boy of a fine Genius, defires his Friend 
' Philon £0 explain, and, tf poffible, bring with- 
an the reach of a Boy’s Capacity fome things in 
Philofophy, concerning the Heavens and. the 
Earth ; fuch, to wit, as were moft neceffary ta 
be known, and likewife pleafant: That thofe 
of bis Age might. the fooner accuftom them= 

__ felves to the Contemplation of Truth, and the 
Study of Nature, tnfiead of paffing the firft 
Stage of their Lives in the Study of Words on- 

_ dy: Whereupon they enter on the Confidera- 
tion of the fpberical Figure of the Earth, and 

_ the Nature of Gravity. Page 1. 


T he 


The CONTENTS, 


The Second CONFERENCE. 


The fpberical Figure of the Earth demonftra- 
ted from other Arguments: Of the Ufeful- 
nefs and Neceffity of Mountains: Of the 
Magnitude of the Earth and Moon : Of the 

| Diftances of the Moon and Sun from the 
Earth. The Abfurdity of fuppofing the Heavens 
and whole Frame of Nature to whirl round in 
four and twenty Hours : That inftead of this 
monfirous Converfion, the Earth only performs 
a Revolution on its own Axis in the fame Time. 
The Order and periodical Revolutions of the 
“Planets in the Solar Syftem. Page 38; 


The Third CONFERENCE. 


Objections againft the diurnal Motion of the 
Earth on its Axis anfwered, The Difference 
between abfolute and relative, true and appa~ 

rent Motion, familiarly explained. Of the 
Magmitude of the Sun in refpect to the Earth. 
AA Reafon why the Sun fhould be fo big. The 
Arguments which fhew the annual Motion 
of the Earth. How that Motion 1s known 
by the Stars in the Night Time. That the 
great Changes in Nature, with refpeét to us, 
are owing to the diurnal and annual Mo- 

t10nS 


The CONTENTS. 


tions of the Earth. How the Vicifitudes of 
the Seafons, and lengthening or fhortening of 
the Days and Nights are caufed by thefe two 
Motions. Page 97. 


The Fouth CONFERENCE, 


From the Confideration of the Beauty and 
Order of the Planetary Syfiem Matho is 
ded to enquire how it began at firft to be ; 
or who was the Author of fuch a Work? 
The Reafons are laid down, by which this 
may be difcovered. That the Planets are 
confiantly impelled by two diffinét Forces, 
without which they could not revolve in Orbits 
about the Sun: That any Body of itfelf refifts 
to revolve about a Center: That Gravita-~ 
tion, and the Attraction of Cohefion, can- 
not be the Effects of Matter, or any mecha-~ 
nical Caufe, fhewn from Variety of Argu- 
ments. Hence Matho difcovers that thefe 
Effecis muft proceed from the immediate 
Power of the Deity. The Unity and abfolute 
Perfections of the Supreme Being deduced in 
@ plain and natural Way, Page 157, 


The 


The CONTENTS, 


| ‘The Fith CONFERENCE, ~ 


The Confequences of the Inaétivity of Matter; 


confider'd with Refpeét to the Productions in 
and about our Earth,—Matter owes its Ori- 
gin to an immaterial Being. The fimple 
Eixiftence of material Subfiance fhews the in+ 
finite Power, and the various Species of Things 


formed out: of it, the Wildom and Goodnets 


of this Being. That any Sort of Matter we 


know hath paffed through divers Operations, 
and various Art, before it falls within our 


- Knowledge. The imperceptible Tranflations 
- from dead Matter to vegetating Bodies. From 
the moft imperfect Plant to Man, Vegetables 


and Animals rife in a continued Scale of Per- 


fection. Propagation of Plants and Animals 


by Seeds, not mechanical: Or the Sced-not the 
~ Caufe of the future Plant, nor the former 


Plant the Seed. The one appointed to fol- 
ow the other, 1n order to conftitute a fettled 


- Courje of Nature. Hence an eternal Succef- 
~ fion of Cauies.and Effects, a groundle[s and 


rz 


- _ynphilofophical Suppofition.: The mutual. Ap- 


tifudes, Relations, and Connexions between the 
Parts of the Scale, fhew the Unity of Defign. 
This fhewn in the Article of Food. Of the 
fucceffive Evolution of Bodies, in the Formation 


- F many Species of winged Infetts, That all 


theje 


The CONTENTS. 


thefe inferior Creatures operate blindly, and 
_ yet regularly; or are directed by a Principle, 
more perfect than the Reafon of Mankind. 
Monftrous Productions occafioned by Accidents, 
| difturbing the regular Procefs in the Forma- 
_ tion of animal Bodies, according to the fettled 
_ Courfe of Nature. Page 239, 240. 


The Sixth CONFERENCE. 


Confequences from the Subject of the laft Confer- 
ence, That it doth not belong to any Power 
to make Matter a felf-moving Subftance : 
Such Suppofitions proceed from our Ignorance, in 
joining together in our own Imagination incon- 
firent Effects. The Folly of appealing to Om- 
nipotence in Juch Cafes, or where other Proofs 
may be had, which are more within our 
Reach. Hence all the Motions in the Unz-~ 

_ verfe.are owing immediately to an immate- 
rial Caufe. Of the feveral Motions in” the 
animal Body, on each of which Life depends. 
The various Motions produced by the Deity in 
vegetable and ammal Bodies, may be called 
mechanical, becaufe of thetr Conftancy and 
Regularity, and the infimte Finenefs of the 
Effedt. Of fpontaneous Motion. The great- 
eft Part of {pontaneous Motion mechanical in 

this Senfe.. Two diftiné? Powers, or two dif- 
ferent Motives concur to produce fpontaneous 
| ' Motion, 


The CONTENTS. 


Motion. Of the buman and brute Soul. The 
moft perfect Brites irrational : Nothing 
more conpurms this Opinion, than the Objeétions 
that are brought againft it. Of Reafon and 
Inftinad. The wonderful Nature of Inftiné?. 
This. the Connexion between the vegetating 
and animated Parts of the Scale of Being. The 
— Mifery it muft be to Mankind, 7f Brutes rea~ 
foned. The Ua Structure of Body does 
not make the human Soul rational, Eternal 
Truths difcover to us, immediately and by 

themfehues, an eternal Intelled, &c. Page 
es on | | 3265 327 


fa MAPTHO : 


O'R; -THE 
Cofmotheoria Puerilis, 
A DIALOGUE, &c. 


The firft Meeting. 

Matho, a Boy of a fine Genius, defires bis Friend 
Philon to explain, and, if pofible, bring-with= 
in the reach of a Boy’s eee ome things in 

_ Philofophy, concerning the Heavens and the 
Earth; fuch, to wit, as were moft neceffary to 
be known, and likewife pleafant : That thofe 
of bis Age might the fooner accuftom them- 
felves to the Contemplation of Truth, and the 
Study of Nature, inflead of paffing the firft 
Stage of their Lives in the Study of Words on- 
ly: Whereupon they enter on the Confidera- 
tion of the {pberical Figure of the Earth, and 
the Nature of Gravity. 


MATHO, PHILON 
M.¥ Am glad, Philon, I have met with you, The fri 


_ P. Upon what Account, Matho ? gaat 
M. There are fome things lam very defir- 
ous of knowing, nor have I Confidence to ad- 
drefs myfelf to any other Perfon than you, of 
whofe F riendfhip I have had fo many Proofs. 


Vore], ; B | gag ihe 


2 MAT HO: or, The. 
arheft — P. Tf I can affift you in any thing, you may 
nye De affured of my Inclinations. 

M. But perhaps I may be troublefom to 
you with my childifh Fancies. 

P. You cannot be troublefom to one who 
is glad to ferve you; and befides, the Matter 
feems to be of Confequence. 

M. To me it is, if that were enough to 
make"you think it deferved your Attention. 

PP. It fhall be enough, I aflure you, to make 
me think it worth my moft ferious Attention. 

M, Tell me therefore, Phz/on, in the frit 
place, could you bring down fome part of 
your Knowledge to my Capacity? 

_ F. Tcannot tell that; but this I can affure 
you, that Pll do my beft to make you under- 
ftand in fome meaftre any thing I know my 
felf. But you feem to have conceived much 


-too high an Opinion of my Knowledge. 


_ IL. M. My Father, and feveral of our Friends, 
frequently tell me I am troublefom with my 
idle Queftions: Wherefore they either fend 
me away with a Joke, or bid me mind my 
Grammar and Parts of Speech for fome time, 
and not meddle with philofophical Matters, 

.. Gl I am fix or feven-Years older; for that 
thefe Subjects cannot be underftood till one 
has attained to feventeen or eighteen Years 
of Age. Now I fhould be glad to know, if © 

_ there may not be a Method of teaching Boys 

_ ‘what they are fond of learning ; or if any one 
can have a Curiofity to know what he has not 
yeta Capacity to underftand?- = P, Cer= 


Cofmotheoria Puerilis. 4 

P. Certainly, Matho, an earneft Defire of The it 
knowing any thing promifes a Readinefs of = 
Conception ; becaufe an Uneafinefs under Ig- 
norance quickens the Apprehenfion, and makes 
the Mind attentive to’catch any Hint: But 
notwithftanding this, you muft begin with 
the firft Principles of Things, and fuch as are. 
neceflary to lay a right Foundation ; for moft 
People are defirous to be taught, but cannot 
beftow the neceflary Application. 

M. You even increafe the Earneftnefs of my 
Defire, fince I find you are of the fame Opinion 
with myfelf. However, though perhaps I 
may not yet be capable of comprehending the 
Reafons of many Things, I would neverthe- 
lefs know the Things themfelves as they are: 
There being a great Difference, as I think, be- 
tween having one’s Head ftuffed with the fil- 
ly Notions of the Vulgar, and having firft been 
told the Truth of the Cafe, as it really ftands. 

P. Nor is it indeed Matter of Difference, 
Matho, whether Truth or Error firft takes root 
in the Minds of Men. Wherefore the plain and 
fimple Truth is to be laid open to young Per- 
fons, as foonas they begin to turn their Thoughts 
on any Subject ; and the Point is to be illuftrat+ 
ed, when it can be done, with fuch familiar 
Comparifons as fuit their Age, or have fallen un- 
der their Obfervation. For unlefs the Mind is 
thus early tin@tured with Truth, they naturally 
fall into abfurd Notions concerning whatever 
they obferve ; and contract fuch Prejudices as 

they are fcarce ever able to get the better of. 
B2 MM, You 
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cine ft ~~ _M. You will therefore give.me your Affift- 
tan ance in this Affair, on a double Account ; both 
to help me to avoid this Inconvenience, and alfo 
torelieve me froma prefent Uneafinefs: W here- 
fore leaving farther Preambles, I fhall freely tell 
you the Things which frequently occur to my 


Mind, and often perplex my Thoughts, 


III. I fee the Heavens over my Head, and 
tread on the Earth with niy Feet; but Iam at 
a Lofs what to think of that mzghty Concave a- 
bove me, or even of this very Earth I walk up- 
on. I often think whether the Earth may not 

ftretch out in breadth to Immenfity, fo that if 
one was to travel it over, one fhould never be 
able to get to the end of the Earth, but always 
find room to continue the Journey: Nor can I 
fatisfy myfelfas to the Depth of the Earth, whe- 
ther it hath any Bottom: and if fo, what it is 
that can be below the Earth. As to the Hea- 
ven, I need fay nothing: Every Change that 
_ happens, and every Object feen there, perplexes 
me with Doubts and fruitlefs Guefies. I often 
wonder how the Sun moves over fo large a 
Space every Day, and yet feems not to ftir out 
ofits Place. I would know where he goes be- 
yond the Mountains in the Evening ; what be- 
comes of him in the Night Time; whether he 
makes his Way through the 'Thicknefs of the 
Earth, or the Depth of the Sea, and fo always 
fhews himfelf again from the Eaft the next 
Morning. It feems ftrange that being fo fmall a 
Bodyas heis, he fhould be feen every NA Sene 
es . ft 
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ftill of the fame Bignefs. The various Nature of The fe 
the Moon feems yet more perplexing: To Night —-~\— 
perhaps you can {carce difcern her: but ina few 
Days fhe becomes larger than the Body of the 
Sun itfelf: Ina little time after fhe decays, and. 
at la{t wears quite away; yet {he recovers again. 
In a word, fhe is never the fame, and yet ftill - 
becoming what fhe was before. What means. 
that Multitude of Stars fcattered over the Face 
of the whole Sky, whofe Number is fo great 
that it is become proverbial!—There are other | 
things, Phz/on, I want to be informed of ; but 
thefe are the main Difficulties, which exercife 
my Thoughts, and perplex my Mind with enc- 
lefs Doubting. Weare bid to be filent with our 
Doubts concerning thefe Matters, which chiefly 
{trike a Boy’s Mind with Admiration, and raife 

_ his'Curiofity: We are bid to be content with 
our Ignorance for nota few Years, till we become 
as it were habituated toa Want of Knowledge ; 
till the uneafy Senfe arifing from Naat and 
unfatisfied Defire, has loft it’s Edge 


IV. P. You have reckoned up a good many 
Particulars, Matho, of which fome are more dif- @ 
ficult to be known than others: Of fome of; ; 
them even Men themfelves are yet ignorant, fo . 
that thofe of your Age cannot be fuppofed to 
knew them. However, I am not without Hopes. 
but that you may receive fome fort of Satisfac- 
tion as to the greateft part of your Doubts. But 
what Boy of a thoufand is it, to whom his 


Ignorance in thefe points gives the leaft trouble? 
B 3 M. Foote 


6 
The firft 


Conference. 


MATH O: or, The | 
M. Forgive me, Philon, you have perhaps 
been fo earneft in your Purfuits, fince you be- 
came a Man, that you have forgot what paft 
in your Mind when you were a Boy. We are 
fometimes cloyed even with our own Diver- 


, fions, and feek Relief from fomething elfe: We 
/ walk then by two’s or three’s, or lye down per- 


haps upon the Grafs. At thofe Times the Hea- 
vens offer themfelves to our Eyes and Minds, 
when thus unoccupied with any thing elfe ; 
our Ignorance creates our Wonder, and we are 
under no Reftraint in difcovering our Thoughts 
to each other, Every Thing isa Difficulty to 
us, and we endeavour to folve our Doubts by 
Conjectures, which are certainly ridiculous e~ 
nough, if you Men were to over-hearthem. 

P. And yet I obferved you faid fomething 
juft now, while you were telling me your Dif- 
ficulties, which looked like Obfervation and 
Experience. 

M. Pray what was it? 

P. How do you know that the Sun, being, 
as you fay, fo fmall a Body, does appear every 
where of the fame Bignefs? 

1M. Why, we compare our Reafons together, | 
and fometimes help one another out. One ob- 
ferves that a Houfe, if it were at feven or eight 
Miles Diftance, could fcarce be feen, or at moft. 
appear but very {mall: Some of us have been 
at thirty or forty Miles Diftance in the Coun- 
try ; we find the Sun appeared juft as big there. 
as here: And yet the Sun feems by no means 
fo large as a Houfe, This feems fizange to 
| us. 


Cofmetheoria Puerilis. 7 
us ; for on enquiring we have the fame Ac- alae hee 
count from all our Comrades. ote 

P. Very good, Matho, I hope your Doubts 
may be fo much the more eatily fatisfied, as you 
are thus folicitous to have them removed. It is 
a Happinefs where the Defire of Knowledge be- 
comes a fort of Difeafe; for then we greedily* 
liften to the Reafons of Things, as affording us a 
proper Remedy for this Uneafinefs of the Mind, 


V. As to the Earth, that we may begin from 
thence, it is neither ftretched ont into an im- 
menfe Breadth, as you imagined, nor is it deep 
without Limits, but bounded on all Sides; and 
is nearly of a fpherical Figure. : 

M, You mean it hath a round Figure like 
that ofa Globe, or that perhaps the Earth itfelf 
is a huge Globe. 

P, That is my Meaning. | 

M. How, I pray, is that known? For this 
round Figure of the Earth would remove my 
Difficulties, as to its infinite Breadth, or bot- 
tomlefs Depth; but it raifes other Doubts no 
lefs perplexing to one’s Mind, 

' P, What are they? 

M. How can the Earth, if thus bounded, an 
detach’d from every thing elfe, reft without 
fomething to fupport and keep it up? Why doth 
it not. fall downward? By what Force do the 
under-parts of it ftick clofe to the upper ?——~ 

P. Sufpend:a little, if you pleafe, your En- 
quiry into the Reafons of Things, or why they 
are {0, till you are once certain. of the Facts, or 

i } er anti ~~ thae 


Ba. MATH O: or, The 
cite ft that they are really fo. Wherefore tell me, 
wa Matho, have you never heard that the Globe of 
the Earth hath been failed round? 

_M. 1 have indeed heard this in Difcourfe, 
but did not underftand the Meaning of that 
failing round: J imagined it might be as when 
a Man 1s faid to ride round a Country, or walk. 
round a Field, pss 

P. Well, but if a Ship fhould fet fail from 
a Port, fteering weftward, and ftill keeping on 
the fame Courfe, fhould return again from the 
Fatt into the fame Port whence fhe had fet out, 
what would ycu think of the Figure of the 
Earth from fuch farling round? | : 

M. If indecd the Ship {till kept the fame. 
Courfe, and yet returned, from the oppofite Side, 
into the Harbour whence fhe had firft fet fail, 
fhe mufi, I think, have gone round the whole 
Circuit of the Earth. For, (if I-may explain 
my Conceptions of this Matter by a low Com- 
parifon) it is as if fome little Reptile, an Ant. 
for Inftance, fhould travel round a wooden 
Bowl in her creeping Pace, going off toward 
the right Hand, and returning from the left. . 

P. Your Comparifon exprefies the Cafe clear- 
ly, and contraéts the tedious Voyage of the 
Ship into the fhorter Journey of the little In- 
fe&, But if the Earth were either endlefly 
broad, or deep without bottom ; or if it refted 
on any thing asa Bajfis or Support, and. that 
Thing upon another, and fo on; if, I fay, that 
were the Cafe, could the Earth, think you, be 
failed round? or the Ship return from the op- 
pofite fide into the fame Port? MM. In 
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MM. In that Cafe, indeed, I donot fee that:ei- The 


ther the Ship could return into the fame Port, el er 
or the Sun himéelf go round fuch an im menfe, 
fhapelefs Earth, to the Eaft again, as he does 

every Morning. But poflibly the Barth may 

be round only about the middle parts of it, 

that is, towards the Haft and We/f, fo that it 

might be failed quite round there, while it runs 

out in length toward the South and North. 

Pi How far would you have it to run out 
that Way? | 

M. I cannot tell, 

P. It is the Intenfenefs. of the Cold. only, 
Matho, about the Poles of the Earth, as they are 
called, that hinders Navigators: fom failing 
round the Earth that Way alfo; and not the Fix 
gure of the Earth at all: F or if we travel ta 
a confiderable Diftance, ‘either’ fouthward_. or 
northward, ftill new Paits of the Heaven are 
difcovered,. and feem. to rife higher before us, 
whiie the Parts behind us feem to fink: down, 
and fall under-the Earth; which could:not hap- 
pen, if the Earth extended infinitely, South and. 
North; Nay, on the contrary, which! may per- 
haps feem ftrange to you, the Globe’ of the 
Earth is more plain about thofe apatts, than a= 
bout the Middle of it.) 

M. You mean. it is flatter, ,or veh  protube 
rant about thofe Poles. oft 

PaVThatisite cick | : 

iM. It may be (6; 1 let's me -aonfider a lit- 
tle with myfelf, if I can apprehend the Force of 
this. fecond Argument,——-It {eems to be, as if 

Eo | the 


1O 
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The firt the little Infect I mentioned juft now fhould 
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, proceed, not from the right Hand towards the 
left, but creep ftraight forward in a middle 
Path betwixt both; for then it would difcover 
fome new Parts before itfelf, and lofe Sight of 


others behind, in the fase manner as if it 


moved in the cro& Track. 

P. You have it exactly : And henee it is that 
the Star, which is called the Pole-Star, is raifed 
higher to us, if we travel northward, and falls 
Jower if we go the contrary Way ; finking gra- 
dually as we advance toward the South; for 
then a greater part of the Earth’s Convexity 
comes between it and us: Thus it appears to 
be raifed higher to usin Britain, than to thofe 
an France and Italy, as our Country lies more 
northward. 

M. I conceive it from the Example above : 
Therefore, if the Cold would allow us ftill to 

advance northward, the Pole-Star would at 
length appear directly over our Heads ; and 
on the contrary, by full retiring towards the 
South, it would gradually feem to approach 
ick the Earth, and at laft fink below it, » 
PB. You are perfectly right, 


VI. Now from both Arguments put toge- 
ther, (that, to wit, which fhews the Earth to 
be round from Eaft to Weft, and that which 
fhews it to be round from ‘South to North) 
what Sort of a Figure mutt it have, do you, 
think : — 

M, But is it certain that it hath Bee thus 


failed round? | P, It 
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P. It is beyond all Queftion ; the Engli i, 


Dutch, Spaniards, French, &c. have often fail- oy 
ed round the Globe of the Earth: Nor hath 

the Voyage for many Years back been reck- 

oned a Matter of great Difficulty. 

M. A Thing then fo often performed, cane 
not, it feems, well be denied. 

P. Certainly it cannot, unlefs we would ex~ 
pofe ourfelves by a ite beers doubting of plain 
Fact ; nor therefore can we deny that which 
is as eeithin as this Navigation ittelf, 

M. What is that, 1 pray you? 

P. That thofe Navig: ators, while they were 
in the oppofite Part ae the Globe, beheld the 
Heavens over their Head, and favi the Sun 
and Stars perform their Courfes, the fame Way 
as in their own Country: . For in all Parts 
Night and Day regularly fucceeded each other, 

M. The Heavens therefore furround the | 
Earth on all Sides, it feems. 

e's Undoubtedly. 

M. And the Sun by Night fhines to other 
Mortals, 

P. It is fo; for when he {ets to us, which 
you agreeably enough called going bebind the 
Mountains, he rifes to other Parts of the Earth. 
And where-ever he appears he makes it Day 
by his chearful Rays fpread on that Part of the 
Globe, while the oppofite Side is covered with 
Nicht and Darknefs. 

M. The Sun then muft move ‘Sad the 

whole. Earth every Day. 
' P. He feems at leaft fo to perform his 
Courfe from Eaft to Weft, M, What, 
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cine ft == M. What, Philon! doth he not really per- 
CAA) form this Courfe? 
P. How Thingsare in Reality you will fee 
afterward: Therefore fufpend your Judgment 
at prefent, till Arguments determine you to 


one Side. 


VII. M. I fhall endeavour to obey you ; 
However, be that as it will, you have not yet 
removed my Difficulties: For tell me, are 
there any Inhabitants in the Part of the Earth 

_ juft oppofite tous? 

_P. There either are, or at leaft may be Men 
directly oppofite to us. | 

M. They walk then with their Heads hang- 
ing downward; in which cafe what can hin- 
der them from falling down altogether ? 

P. How would you, Matho, anfwer that 
Queftion, if thofe Men argued thus concern- 
ing you? For they have the very fame Reafon 
to be afraid left you fhould fall off from the 
Earth. 

M. It cannot be that any one fhould fall 
upward, or towards Heaven; that would be 
to be raifed on high, not to fall downward. 

P. Very right; now they can give the fame 
Reafon, wz. That they could not fall upward, 
or towards Heaven; fince that could only be 
by being raifed on high, which you fay is not 
folling. And fince the Heaven is over their 
Heads, as much as it is over ours, to fall from 
their Part of the Earth would be to be’care 
ried aloft, as much as it is here with us. In 

a Word, 
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a Word, towards the Earth is downward, and .T* 
towards the Heaven upward, on whatever Part wae 
of the Globe we ftand. 

M. I know not well what to fay to this; 
T have nothing to object to your PoE 
and yet it acch not convince me, 

P. It frequently thus happens, Matho ; 
Prejudices which we take early up are not to 
be overcome in an inftant, efpecially if the 
Point be fuch as we conceive impofflible to be 
otherwife than it appears tous. But tell me, 
do you allow that a Ship may fail round the 
Earth ? | 

M. Why fhould I not allow a Thing which 
Experience fhews to be matter of Fact ?. 

P. Why therefore are you not afraid left 
the Ship, while fhe is in the oppofite Part of 
the Ocean, fhould fall out of the Sea? Or 
rather, why do you not fuppofe that the 
Were a ithehsed itfelf fhould fly off to the 
Clouds, Ship and all together ? 

M. decd I think there would be Dan? 
ger of it: And fince it does not, I want to 
know the Caufe. 

P. What is it that hinders a Ship in this 
Part of the Globe from falling from the Sea up 
to the Clouds ? 

M. Her Weight. 

P. And whither doth her Weight tend? |, 

MM. Towards the Earth. 

P. Right : Now the Weight of any Thinks 
tends ward the Earth, even at the Antipodes ; 
for fo they are called who have their Feet 
oppofite to ours, — M. You 
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M. You fay then that their Weight carries 
ten! heavy Things towards the Earth, a// round the 
Earth; and therefore as much at the Antipodes 
as here ? 

P. I fay fo; and Experience fhews this to 
be Fact, whatever the Caufe of it may be. 

MM. And that therefore to tend toward the 
Earth is to tend downward, on whatever Part 
round the whole Earth the heavy Body be 

placed ? 

P. Certainly. 

M. Nor can we fay, if we would fpeak 
accurately, that the Antipodes are below us, 
more than that we are below the Antipodes? 

P. Surely we cannot: For if it requires a 
Force to raife a Stone, or any other Thing from 
the Earth, there as well as here ; and if it falls 
back when left to itfelf there as well as here ; 
they muft fay as properly zt falls downward there, 
as we fay here. And you cannot fuppofe that 
our Mariners, when in the oppofite part of the 
Ocean, feel lef Difficulty in raifing a Weight, 
than bore in Britain ; or that it would not fall 


back upon them, if left to itfelft 


M. Indeed, I fee I cannot. 

-P. No Side of the Globe then can claim 
the Privilege of being the upper Side, or reck+ 
oning the epponie, Part the Csi Side of the 
Earth. 

M. I perceive now, that would be foolifh, 
and feem to myfelf to have got a better No= 
tion: So that if I were in thofe Parts, andarguing 
with fome unskillful Boy like myfelf, who fup- 

: pofed 


A. 
h 
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pofed that we here were in Danger of falling (Th ## 
from the Ground towards the Clouds, I could wwe 
thew him, that he was in Pain for us asneedlefsly 
as I had been for them, fince our Weight prefied 
us both equally to the Earth. 

P. The Reafon certainly is the fame in both 
Cafes. 

M. Nay, I believe I could hardly forbear 
laughing at his fimplicity; as if we did not 
walk as fecurely on the Ground here, as they do 
there. Which I fee now would be in effect 
only laughing at my felf, and the filly Notions 
I had juft a few Minutes ago. 

P. It is not amifs, Matho, to fuppofe fome- 
times, that we have thus changed Sides in the 
Queftion; for we more eafily perceive our 
Miftakes, when they are fuppofed to belong to 
another Perfon. 


VIII. M4. But tell me, which is the hwef 
Place of all, below which nothing can be? 

P. Now you begin to be too accurate, Matho 
but you yourfelf will eafily fee, that the middle 
Point between us and the Antipodes, that is, the 
very center of the Earth, is the loweft Point of 
all; at leaft with refpect to us. 2 
_ M. For this Reafon, I fuppofe, becaufe if 
there were a Paflage to the Center of the Earth, 
a heavy Body falling down would be faid to 
defcend thus far ; and if it could go beyond the 
Center, it would begin to afcend again, or rife 
up towards the oppofite Surface, 


P 6 You 
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Rise aa P. You are perfeélly right. 
_ M- But becaufe there is no Pafflage to, of 
from the Center, whatever rifes ftraight up« 
ward from the Surface of the Earth, either 
here with us, or at the Antipodes, or in any 
Part round the whole Globe, is faid to ajcend, 
as if it rofe from the Center or loweit Point. 

P. That is, indeed, the very Reafon: For 
any thing, by receding from the Surface, muft 
recede from the Center at the fame Time, or 
increafe the Diftance between the Center and 
sticlfy + 

M. Thus far I underftand then, that heavy 
Bodies, by tending to the Surface on all Sides, 
muft therefore tend alfo the Center. 

P. And hence it is that Water, which is 
both heavy and fluid, feeks always to a lower 
place, till it can get no farther. 

M. But pray tell me, Philon, what is the 
Caufe why heavy things tend to the Earth, 
even from oppofite Sides of it, and by Moti= 
ons contrary to each other? For from what 
you have already fhewn me, it follows, that if 
there were a Hole through the whole Thick- 
nefs of the Earth, as far as the Antipodes, and 
if two Stones were let down at the fame time, 
one from our Side, and another from the oppo- 
fite Mouth of the Hole, they would, by the 
fame Gravity impelling them, run oppofite to 
each other, and encounter at the Center. 

P. Indeed, Matho, if you go on at this 
Rate, I’m afraid I muft bid you farewell. 

M. Why fo, dear Philon ! 

7 P. Left 
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_ RP. Left I fhould be forced to own my 
{gnorance. 

M. Iwith I were able to bring: you to that 
pais. — 3 anes 

P. Tam not very far from it already. 

M. Vfee well enough, Phzlon, what is the 
Meaning of this; you think that I could not 
underftand theCaufe of this Gravity of Bodies. 

P. On my Word, I had no fuch Thought : 
But [ forefee you will lead me very deep into 
thefe Matters. 

MM, We are at the Center ofthe Earth al- 
ready: We can go no deeper than that Point: 

_2P. You are difpofed to be pleafant, Matho. 

M. To be ferious then ; if you would com- 
plete your Favour to me, tell me the ¢rue 
Caufes of Things, as well as the Things them- 
felves. If£I fhould not be able to comprehend 
them, you will lofe only a little Labour: But 
if I fhould chance to underftand any Thing, 
that will be a confiderable Gaintome. 

P, Well, but let us firft confider for a little, 
from fome parallel Cafe, how Bodies thus tend 
to the Earth: That perhaps will bring us 
nearer the true Caufe, and we may refume the 


Queftion at fome other Time. Wherefore, 


IX. Tell me; did you ever fee a Load- 
Stone 2 | | 3 

M. Not once, but often; and have fre- 
quently tried, by way of Diverfion with my 
Comrades, the ftrange Virtue it has, 


Vou, I. C P. You 
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P. You have obferved it then to draw the 


yn Tron to itfelf ? 


M. Yes; and-when it had brought it clofe, 
it kept it there ; fo that it required fome Force 
to feparate them again. 

P, But did the Load-ftone only attra&t the 
fron in this Cafe ? 

M. Nay, the Iron drew the Load- faite 
with equal Strength, as it appeared tous: For 
if the Key, with which we made the Trial, 
were kept from moving towards it, the Load- 
ftone came over the whole Diftance between 
them, and applied itfelf to the Key, fometimes 
one way, and fometimes another. 

P. There are indeed fome Singularities in 
this Affair; but the Iron and Load-ftone at- 


- tracted each other mutually ? 


M. That feems to be the Cafe indeed: 
And certainly it is a moft furprifing Sight ! 

P. And yet fcarce any thing is more 
common than fuch a Sight. 

M. How! fuch a Sight as that common? 

P. Did not you yourfelf obferve juft now, 


_ that two Stones, let down from oppofite Parts, 
‘would ruth violently to each other through the 
whole Thicknefs of the Earth? And that any 


sort of Bodies, if there were a Paffage for them 
thither, would run on till they met at the 
Center of the Earth ? In fhort that all heavy 
Bodies move direétly to that Point, as far as 
they are allowed to move ; fince they move 
direCtly to the Surface of the Earth; of which 

varlous 
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various Motion from all different Parts, you {0 
earneftly defired to know the Caufe ? 

M. How thoughtlefs I am! But your 
mentioning the Load-Stone had put the Barth 
quite out of my Head. , 

P. Well then, 1s it any Thing lefs won- 
derful, do you chink that all Bodies round 
us fhould fo violently rufh towards the fame 
Point, than that the Iron and Load-Stone 
fhould move to each other? 

M. Truly, when I confider the Matter 
ferioufly, I think it 1s no lefs wonderful ; or 
rather that it is the fame Wonder ten thoufand 
Times repeated. I know not how it comes to 
pafs, but we never think at all on the Subject. 

P. Think of it then at your Leifure.—~ 
' M. 1 find I can make nothing out by 
thinking. If all Bodies moved the fame Way, 
fuch Motion might appear natural to them : 
But when they rufh directly againft each other, 
how can that be natural? 

P. You gorightly to work, Matho: It isa 
great Point gained, to get a fight of the Wonder ; 
fo be awakened fom that fupine Thoughtlefi- 
nefs which makes the Grofs of Mankind look 
on Things aftonifhing with Indifference, becaute 
they fee them conftantly. Nor is there any 
thing in Nature more aftonifhing than this 
common Sight : For, that I may obferve thus 
much to you by the way, This Action in 
Bodies of rufhing fo violently all to one Point, 
which we call falling, is not the Action or 


Effe& of Matter itfelf. ; 
C 2 | M. Of 
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The frt Mf, Of what other Thing then is it the 


int Ba Action? | 

P. Of what Thing do you think ? 

- M. Of fomething certainly that is not 
Matter. . ig 

P. You have hit on a right Diftinction ; 
wherefore let me earneftly befeech you, Matho, 
never to forget it. _ 

M. I do not fee the great Merit of hiting 
on a. Diftinction which was unavoidable: — 
For if this Thing, which produces the Action 
of falling in Bodies, be not Matter itfelf, it 
muit neceflarily be fornething different from 
Matter. But fince you fo earrieftly defire me 
to remember it, I fhall fuppofe fomething of 
Importance is concealed under your Requett ; 
fo there will be no Danger of forgetting it. 


' X. P. Leaving it therefore at prefent, tell 
me, if there were many different Particles of 
Tron fcattered up and down, would they not 
all, think you, meet together from the oppo- 
fite Patts round about, by Means of the 
Magnet attracting them? 

' M. It feems probable they would *; for 
they muft yield to that Force which moves 
a greater Quantity. 


* Des Cartes has a curious Experiment of this ; but draws 
a wrong Argument from the Appearance. Si paullo curiofius 
confideramus, quo pakto limatura ferri circa magnetem fe difponaty 


snulta cjus ope advertemus, gua haGenus didia confirmabunt, Fc. 
Princip. Part. IV. §. 179. 


P. And 
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P. And if there were two or more Load- The 4# 
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Stones, would not they likewife draw each —\— 
other? 

M. \fuppofe they muft +; and it is rea- 
fonable to think that their Force would be in- 
creafed by their Number. 

P. If then we fhould fuppofe the Mag- 
nets and Particles of Iron to be multiplied to 
any Number, or increafed to any Quantity ; 
what do you think would be the refult ? 

M. They would all, I fuppofe, meet and 
make up one Magnitude or Bulk, which 
would afterwards {tick clofe together by the 
fame Force that brought the Parts firft into 
Contact: For the Key and Load-Stone never 
part, till they are forced afunder. _ 

P. What if any Particle of this Bulk were 
‘by fome external Canfe disjoined from the 
reft ? 

M. Limagine it would fall back again, the 
‘ reft by their united Power retracting it. 


Par P. Ohere how much you have 
eranted me. 

M. 1 do not well know what you mean by 
this. 

P. Confider with yourfelf a little, whe- 
ther what we have been fpeaking of; jut now 
might not be applied to make you conceive 
what we were {peaking of before, concerning 
heavy Bodies moving towards the Center of 
the Earth, 

+ See thid. §, 152. 


C3 M. Now 
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cin: fs M. Now indeed I perceive what it is you 
wway~ intend. You mean that the Earth attracts to 
itfelf all Bodies in the ambient Space; and is 
mutually attracted by them: Juftas the Magnet . 
draws, and is drawn by the fmall Particles of 
Tron, | 

P. Tf then all the Parts of this our Earth 
were endued with fuch a Power of mutually 
attracting each other; do you think there 
would be need of any other Support, or oun- 
dation, on which the Weight of the whole 
might reft? | | ? 

iM. Let me confider this Queftion a lit- 
tle, before I pretend to anfwer it——— You 
fay, If all the Parts of the Earth were en- 
dued with fuch a Power of mutually attract 
ang each other, I {ee plainly by their fall- 
ing back, that the Earth. attraéts Bodies 
raifed to any Height from it; but it 4s not. 
fo plain that a the Parts of the Earth at- 
tract each other, when they are at reft in the 
Earth itfelf, Weer : 

P. Refle& a little, Matho; does not the 
fame Attration, that draws Bodies’ back to’ 
the Earth, keep them ftill at reft there, juft 
as it is in the Particles of Iron fticking-clofe 
to the Magnet, which you yourfelf obferved? 

iM, Pardon this Inattention: I fee it: mutt 
be fora : , 

P. Have not all Bodies Weight, as much 
when they lie on the Ground, as when they 
are hanging in a Balance? 


M. They - 
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M, They have; otherwife it fhould re~ The 6 
quire no Force to fae them from the Ground, WApno 

P. Is what we call Weight or Gravity in 
Bodies, any other Thing than the conftant 
Force of this Attra@tion ? 

M. It is nothing elfe but the Force that 
draws. them back to the Earth, and keeps 
them there. 

P. Can you fuppofe that any Bodies through 
the whole Maf{s of the Earth have no Weight? 

JM. I conceive they all have Weight, fince 
it would require a Force to raife them from 
the Place they are in. 

P. If then Weight be nothing but the con- 
ftant Force of Attraction; and if all Parts 
through the whole Mafs of the Earth have 
Weight; is it not the fame as to day that all 
the Parts of the Earth are attracted ? 

M. 'There is no denying iit. 

P. But if each Part be attracted, muft it 
not»be attracted by the reft? 

WM. Certainly it muft. — 

P. And if-this-be true of every Part fenis 
rately (that it is attra¢ted, and attra&ted by the 
reft) will not that fhew, that every Part .1s 
both attraéted, and attraéis the reft? 

M. This Queftion .is.too :intricate for me 
to fee through. 

“oP, In this, Cafe you may fuppofe' the Parts 
to be great or {mall: Now if you conceive, the 
Earth: to confift only- of two Parts, will not 
each half attract the other, and , be attracted 
yt it? 

! C4 MM. Without 
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M. Without Doubt. 
P. And if you conceive three Parts in it © 


~ only, will not each attraGt, and be attracted 


by the other two? 

M. ‘That is equally. plain. 

P. Jutt fo, if you fuppofe only four Parts 
in the Earth, any one of them is attracted by 
the other three ; and any three of them neu 
to attract. the fourth. 

M. I perceive now the Method; you may 
go on at this Rate for any Number’ of Paris 
poffible, {till proving that any one attracts all 
the reft, and is attracted by them. And truly 
it is wonderfal that any the leaft Particle of 
Matter in the Earth fhould attract all the reft, 
let them be as many as can be imagined. 

P, Tam glad, Matho, this Obfervation did 
not efcape you; the Thing is not only won-: 
derful, but aftonifhing : Nor’ was’ it {trange 
that you did not perceive, at firft View, what. 
requires Exercife and Variety of Thought to 


_ be rightly apprehended. Let me alfo afk you 


this Queftion, which may perhaps give you 
another View of this Particular : Can any 
Body be attracted by another, and not seco er 
attract that by which it is attracted ? 
- MM. Ido not really fee the Neceffity why a 
Body by being attracted fhould attract; and 
yet I believe it mutt be {o, from what you 
have faid above. 

P. Take it thus then: Can a Body adhere 
or cleave to any other Body, and yet that other 
not adhere to it? 
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M. I fee the Neceflity in this Cafe. The fir 


P. But do not Bodies adhere to each other ee 
by the fame Force that firft brings them - to- 
sether? 

M. They do. 

P. Thena Body cannot be attracted with- 
out attracting, nor attract without being at- 
tracted, If the contrary were poffible, it 
would require fome Degree of Force to fepa+ 
rate the attraéted Body from the other, fince it 
was drawn by a certain Force: And yet it 
would require no Degree of Force to feparate 
that other from it, becaufe that was drawn by | 
no Force: That is, it would require Force to 
feparate the Iron from the Magnet, but no 
Force to {eparate the Magnet from. the Iron. 

M, That is both abfurd in common Senfe, 
and falfe in Fact. And thus I fee that any the 
leaft Particle, by being attracted by the whole 
Bulk of the Earth, mutt neceffarily attract that 
whole Bulk, or every individual Particle in it: 
Which again furprizes me to confider how 
manifold the Action mutt be from any one 
Particle, to an inconceivable Number of other 
Particles. And I am fatisfied already that fuch 
manifold Action cannot be the Work of the little 
Particle itfelf. 

P. You prevent me agreeably, Matho, in 
making the proper Obfervations as we go 
along. But tell me, is not the attracting of 
-the whole Earth the united Attractions of all 
its Parts ? 


M. It 
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ane ft Mf. It is, as much as the Weight of any 
ees Body .is the united Weight-of all its Farts: For 
as W. eight does not differ fromm Attraction, fo 
neither does the Earth differ from ali its Parts, 

P. Uf the Earth then had but halfas:much 
Matter in it, (or half as many ‘Parts) would 
our Bodies be equally ‘heavy towards it, as at 
prefent ? 3 

MM, ‘They muft certainly be much lighter. 

P. And if it had twice as much Matter, 
svould the Gravity of Bodies be the fame ? 

M. They fhould ‘be much ‘heavier. 

P, ‘Can! Gravity or Weight ‘thetefore be- 
jong to Body itfelf; which may be:thus leff- 
ened or increafed, without . eis ‘Change of 
Matter happening to the Body ? 

M. 1 fee clearly it cannot, and -that. the 
Aétion of falling 1 is not the Action of the Stone 
that’ falls, ~ 

P. But may it not be fuppofed :torbe the 
Aétion of the Matter of the Earth, towards 
which ‘the Stone falls ? 

M. It cannot, if the Obfervation Sahih I 
made juft now, ‘and which you likewife:ap- 

proved of, be right : For the {mall. Particles, 

of which ‘the Mats of the ‘Earth. confitts; can- 
not confpire from a// Places, towards | ‘every 
particular Place, to produce Gravity:in. every 
Thing ‘that falls, nay, in every Thing that 
hath Weight. To fuppofe every Particle 
acting every way is inconceivable. Such mani- 
fold and diftant Actions, as I faid, cannot be 

. the work of thefe ttle Things. 

; P. You 
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P, You are in the right, Matho, nothing can. Ss al 
- act where it is not; nor thereftre can thefe < yee 
Atoms act at thoufands of Miles round them. 

M. I think now I underftand the Nature 
of Attraction better; only tell me, fince all 
Bodies in the Earth mutually attract each 
other, why do we not obferve this in any two 
Bodies ; two Stones, for inftance? 

P. The Force whereby they tend to the 
Earth is incomparably greater than that Force 
whereby they tend to one another; wherefore 
the ftronger Force overcomes the eestor and 
tenders it inobfervable. 

MM. I fee indeed it muft be fo. 

P. And yet in fome Circumftances, theit 
attracting one another is perceptible. 

MM. Pray tell me in what Circumftances ? 

P. If you take a Veffel of Water, and put 
into it fome {mall Bits of Cork, or other light 
Bodies, not at great Diftances wae each other. 
and fo as not to difturb the Water in putting 
themin; you will fee them attract each other, 
-and meet: And if-one Piece be confiderably 
larger than the'reft, by moving it gently with, 
the Point of.a Pin, you will fee it draw the 
reft after it, wherever it gOes, 

M. This I fhall try, as foon as I go to 
my -Chamber. ‘The Sight muft be amufing, 
and feems to confirm what you have {faid. 

P. It does: For though thefe little Bodies 
attraét each other when lying at like Diftances 
on the Ground, yet their Attraction cannot 


be then obferved, 
M. It 
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The frt Wf, It. is not to» be.expected; fince they 
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—y~—~ have not any liquid Thing to fwim in. 


XII. P. I fuppofe you can now an{wer the 
Queftion I put to you before. 

M. Pray put it again? . 

P. It was this, If all the Parts of this our 
Earth are endued with a Power of mutually 
attracting each other ; in that Cafe, would there 
be need of any other Support or Foundation, 
on which the whole might reft ? 

M. 1 fee plainly there would not ; for the 
Weight of the Whole appears now nothing 
more, than the mutual Endeavour of all the 
Parts to come as near together as poflible: Or, 
if I may exprefs myfelf fo, the Weight of the 
whole now difappears, or tends only to its own 
Center. So that regarding no external Thing 
from without, but only this mutual Embrace, 
or Conta& from within, by that alone it re- 

_ mains firmly fettled and immoveable. 

P. You therefore fee how this mighty Ball 
ofthe Earth may remain in the free Space, 
without tending to any Side ; ; poifed by its own 
Weight, as the Poet fays ; that is, poifed by 
the internal Balance of its own Attraction. 

~M.I fee, Q Philon! and that with inex- 
preflible Pleafure, this mgbty Ball poifed in — 
the middle of the Heavens, with the Stars 
encompaffing it on all Sides : For many of my 
childith Fancies are at once difpelled. The 
Sun is not plunged in the Ocean, nor pierces 
thr ough a blind Mafs of Earth; but travelling 

unweariedly 
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unweariedly round, illuftrates fuccefflively the ae 
oppofite Sides of the Globe, while the Shades -~w-“ 
and Dufk of Night fly before his Beams, and 

only cover the Regions which he hath left be- 

hind. - 

P. Teatily guefs, Matho, at what pafles in 
your Mind: To come at a View of the true 
Conftitution of Nature begets a manly and ra- 
tional Pleafure in the Soul, quite different from 
the Pleafure you find in Diverfions, or any 
other Thing. 

_ M. O! they are not to be compared ! 

P. Likewifeif the Sun illuftrates fucceffive- 
ly the oppofite Parts of the Globe —~ 

M. ‘The “enlightened Side moves always 
weftward: He is but rifing in the Eaft to 
fome, while he is already fetting low in the 
Wett to others: And it is twelve a Clock to 
fome Part or other of the Earth all the four 
and twenty Hours round.—~ But while I 
confider in my own Mind this furprizing Na- 
ture of Attraction, and the Inftance of the 
Load-Stone and Particle of Irons, I think I fee 
_-fomething farther, which might be inferred 
from it. 

P. Pray, what is that? | 

M. May we not conclude that, as all the 
Particles of this terreftrial Mafs, endued with 
‘this mutual Tendency to each other, .make 
the Earth one firm and ftable Globe; fo the 
Particles of any other lefs Body, the Load- 
Stone itfelf, or Iron, for Inftance, having a 


like 
P 
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cine ft like Force or Tendency to one another, make 
) that a folid and firm Body? | 

P. Youcarry your Views rightly enough, 
Matho, from the one Cafe to the other: Perfons 
of more Years and Experience are not always 
fo happy. 

_. M. There feems to bea Sort of Affinity . 
between them, which directs ore 5 Mind from 
the one to the other: For in both Cafes leffer 
Parts, by attracting others mutually, make up 
a greater Body. 

P. But what would you fay, if it were 
objected that any Particle, how little {oever, 
is made up ftill of lefs Particles? 

M. Provided all the Particles are endued 
with this Force of mutual Attraction, it is of 
{mall Confequence, I think, what Bulk they 
are fuppofed to be of : For he, who afcribes 
Attraction to a//the Parts, denies it of one. 

P. You are in the Right; and there are 
ftronger Reafons to be given for this Inference 
of yours, than we can at prefent conveniently 
enter upon: Only in the mean Time I hall 
tell you, that the firft of thefe Forces, where- 
by Bodies tend to the Center of the Earth, is 
called Gravitation ; and the other, whereby 
the Parts of particular Bodies cleave fo clofely 
together, is called the Attraction of Cobefion, 

M. I underftand; for thefe Names are ap- 
pofite enough, and imply the different Effect 
in both Cafes, 

P. But are both Sorts of Attraction, think 


you, equally ftrong ? 
. i M, Let 
4, 
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M. Let me confider your Queftion a lit- T ®t 
tle—certainly they are not; for I know I Cwm 
can eafily raife a Pebble from the Ground ; 
that is, I can eafily get the better of its Gra- 
vitation : But the firm Cohefion of its Parts I 
can neither overcome by Strength nor Art. 

P. But is this Cohefion of Parts equally 
ftrong in all Sorts of Bodies ? 

M. That is to afk, if Gla/s and Iron, or 
Wax and Brafs, be equally firm Bodies. 

P. To what Caufe then would you afcribe 
this Cohefion of Parts ? 

M. Not to Matter itfelf furely. 

P. Why fo? 

M. Becaufe if Matter cannot do that which 
is lefs, or effect Gravitation in itfelf, it can 
much lefs do that which is greater, or produce 
in itfelf the ftronger Effort of Cobefion. 

P. It is certain, Matho, both Sorts of At- 
traction are effected in Matter by the fame 
immaterial Caufe, which I hope in Time you 
will difcover ; but there is {till another re- 
markable Difference between them, which it 
is proper you fhould be acquainted with at 
prefent. 

M. Pray is it poffible for me to find it out 
myfelf, by your afking me Queftions as you 
did before ? 

P. I believe it. may; wherefore tell me, do 
the Particles in a Stone cohere more firmly the 
larger the Stone is ? i 

M. 1 do not think they do: 

P. Your Reafon ? 


M, Becaufe 
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cube ft — M. Becaufe I fee a {mall Stone or piece of 
teeny [ron as hard as if it were ten or a hundred 
Times bigger. 

P. Is then this Attraction of Cohefion mu- 
tual between all the Particles of fuch: Bodies, 
or only between the Particles that touch each 
other ? | 

_M. Only between the Particles that touch 
each other, I fuppofe; otherwife the Hard- 
nefs of a Body would be increafed with its 
Bulk. And now I fancy I perceive the Di/fe- 
rence you intended to acquaint me with. 

fo SEO SWabe Gs 

M. Whereas the Attraction of Gravitation 
is mutual between all the Particles of Matter 
in the whole Earth, the Attraction of Cohe- © 
fion is only between the contiguous Parts of 
Bodies. | 

P. That was the very Thing: And as in the 
former Cafe you juftly admired the infinite 
Multiplicity of Action from any one Par- 
ticle to every other Atom in the whole ter 
reftrial Globe ; fo— — 3 

M. Pray hold, and let me confider the 
Thing myfelf—- The Multiplicity of the 
Action in that Cafe is indeed aftonifhing and 
almoft incomprehenfible : And in this of 
Cohefion it is, I think, equally wonderful, that 
the Action, though fimple, fhould yet be 
exceedingly more ftrong. 

P, There is furely an inconceivable Art 
difcovered to us, in adjufting thefe Forces, if 
we would but reflet: But this likewife is 

x “a | wonder=~ 
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wonderful, Maho, that the one Sort of thefe 7 S* 
Actions adc not inberiere with, or difturb the —-— 
other. The Particles. of the ‘iy or Stone, 
that have an Action directed to every Atom 
in the whole Mafs of Matter in the Earth, 
and therefore to the very Particles in Contact 
with them, have yet a ftronger Action direét- 
ed to thofe very contiguous Particles, where- 
by they adhere to each other with almoft an 
infuperable Force. And thefe Actions, though 
in the fame Direction, could not be preferved 
more diftinét, if thofe {mall Atoms had*been 
even large enough to allow Pulleys and En- 
gines to be fixt to them, and each of thefe 
wrought by a fkilful Hand. 

M. I can hardly exprefs how much you 
heighten my Admiration ; and farther confirm 
to me, that fuch prodigious Force, and Diftinc- 
tion of Degrees, can never be the Work of thefe 
little Atoms. 

P. Andthen confider what Jaceinventantiés 
would follow, if. Bodies were hard in Propor- 
tion to their Bulk; which would certainly be 
the Cafe, ifthe latter Sort of Attraction were 
directed on every Particle to every Particle 
of Stone, Iron, &c. 
~ M- Indeed then the ey in the Quarry, 
or the Timber in the Tree would be impene- 
trable to human Induftry: Or contrarily, if 
Bodies were foft and yielding, as they are {mall, 
Artifts could not only not give their Work that 
curious Finenefs, but there could be no work- 

7 ing in Stone, Wood, or Metal, without In- 
Vos. I. D ftiiments 
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cave ee ftruments exceeding in Bulk thofe Materials; 
w+ Which is as much as to fay, there could be no 
working in them at all. A fe Edge or fharp 
Point would fignify nothing, having the Soft- 
nefs of Wax, or fomething more yielding. _ 

P. And yet the greateft Part of Mankind 
little think of thefe Advantages which we fole- 
ly owe to the Caufe which effects this Diffe~ 
rence of Attraction in the feveral Parts of Mat- 
ter; as if we owed them to Chance, or Necef- 
fi ‘y, or nothing. 

M. That Caufe isthe Thing I chiefly want 
to be informed of: But if you pleafe, I would 
confider by my felf, and at Leifure, the feve= 
ral Particulars we have already talk’d of, be+ 
fore we go farther. © 

~~. It is very proper you fhould do fo. 

M.. But I fhall take my leave of you only. on 
thefe Terms, that we refume our Subject after 
fome Days. 

P. If I can be of any Ufe to-you, you. fhall 
find me willing at all Times,” 


tHE 
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THE 


Second GOMFERENCE, 


The Jpherical Figure of the Earth demonftra- 
ted from other Arguments: Of the Ufeful- 
nels and Neceffity of Mountains s Of the 
Magnitude of the Earth and Moon : Of thé. 
Diftances of the Moon and Sun from the 
Earth. The Abfurdity of fuppofing the Heavens 
and whole Frame of Nature to whirl round in 
four and twenty Hours : That inftead of this 
monfirous Converfion, the Earth only performs 
a Revolution on its own Axis in the fame Time. 
The Order and periodical Revolutions of the 
Planets in the SHR Sytem. 


XIII. M.¥ Return to you, Philon, a. perfea: Tem 
Convert to your new Doctrine, eae 

and value my Happinefs not.a little in having 
. got rid of fome of my moft childifh Notions. 
Almoft ever fince I left you, I have been . 
thinking of the wonderful Property of /- 
traction, and the {pherical Figure of the 
Earth: But I have ftill a {mall Difficulty with 
refpect to this daft Point, which I muft beg 
you to remove. 

P. Well, Mathe! Wisat do you think of 
Attraction now ? 

M. Ican hardly exprefs my Admiration of 
it; Without Attraction no Body could be 

oh D2 weighty, 
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The fecond weighty, or have any Degree of Firmnefs and 
i Solidity, nay, nor be fit, I think, for any one 
Purpote in Nature. 
_P. What do you think of Matter itfelf? 
MM. J have already told you, if it were not 
for this Attraétion I do not know what it would 
be good for. | 
P. But when endued with the Principle of 
Attraction, what are your Thoughts of it ?» 
“VE lt then becomes a folid Subftance ; it 
gives way, or quits its Place, if impelled by 
a fufficient Force, and drives other Matter out 
of its Place, when that happens to lie in its 
Wayne 
P. By what Power does one sae) thus drive 
another out of its Place? | 
_ M. By its Solidity I fuppofe, ania not wa any 
Power ; fince it is neceflary that it fhould be 
moved itfelf, before it can He Ry other 
Body. 
P. Could not Body change Place of itfelf 
M. If, as you affirm, it could not fo much 
as fall doiorbard se rithout fome external Caufe 
(of the Truth of which I am already almoft 
perfuaded) I do not think that Body, or Mat- 
ter, of itfelf could at all change its Place: For 
falling downward {eemed to me, of all other, 
the moft natural Action of Body. But con- 
cerning this external Caufe I have beat my 
Brains long and fruitlefsly to find out what it 
may be. 
P. It pleafes me, Matho, to (oe you hus 
os to find out the Caufes of Things; and 
I dare 
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I dare engage for it you have not beat your Ths, ‘econ 
Brains in vain. But here I muft acquaint you —.— 
that this Want of Power in Matter is called 
its inertia by the Philofophers. | 

M. The Appellation feems proper and ex- 
preflive ; for according to my Notions Matter, 
confidered in itfelf, is as zmert and fluggifh a 
Thing as can well be imagined. 

P. Have you any Notion what Matter 
would be, if this Power of Attraction were 
not conftantly exercifed upon it? 

M. Let me think a little, ——I do not 
know what other People may have, but I am 
fure I have no diftinct Notion of it. 

P. It isno wonder, Matho ; no Man ever had, 
nor ever will have a diftinét Notion of it, only 
fo far as it is thus acted upon by an immaterial 
Caufe: But poffibly you may come to know 

more of this afterward. 
be vow, ni the amean “Time: thenjlet usycif 
you pleafe, come to the fmall Difficulty that 
ftill remains with me concerning the {pheri- 
cal Figure of the Earth. 

P. Let me hear what it is. 

M. What are we to think of thofe high 
Mountains, which in many Places rife above 
the Surface of the Earth, and feem not well 
to agree with its fpherical Figure ¢ 

P. Do you call whole Mountains, with 
all their Rocks and Precipices, only a {mall 
Difficulty ? i 

M. You, who are to remove it, may give it 
what Name you pleafe. 3 
ae D3 P. Right. 
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The fecond —~P, Right, ——Tell me then, have oy ever 
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obferved the Surface of the Sea? 

M, Very often. 

P. It doth-not rife above the Loved of thc 
Shores? | 

M. It doth not certainly: 5 otherwife the Gea 
would overflow the dry Land, | 

P. Doth it fink far below the Lamanti 

 M, Nota great Way; for though in. fome 
Places the Coaft rifes pretty high, yet in go- 
ing on a few Miles you come to a fmooth 
and eafy Beach again. 

P. Befides, Matho, the Mouths of all Rivers 
are on the farne Level with the Sea into which 
they empty thernfelves ; Whence we: fee the 

Fide flows up for a confiderable wap an 
the Land in moft of them, 
 M, It is fo indeed. | | 

P, The Shores then, if you except thefe 
mall Rifxegs and Inequalities, follow always 

the Figure of the Sea which they, bound, 

iM. 1 own they: do.. 

P, But what Figure do you think the zer- 
raqueous Globe would have, if it were all Water ; 
the Particles of that Element being endued, 
as they are, with the Power of mutual Attrac- 
tion, which we fpoke of before? | 

M. Give me'Time to confider what Effect 
Attrattlon would. have i in this Cafe? 


XIV, , As fach a huge Mafs of Water 
may perhaps perplex your Thoughts, take at 
at only one fingle Peet ; you will manage 
| that 
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that more eafily in your Imagination: And @ eee 
whatever agrees to it will agree to any Quan> teomy—e 

tity of Water, how large foever. | 
yee) 4: Drop of Water juft ready to fall is, 
as I have often obferved, ne {pherical. 

P. However, let us imagine that the Fi- 
gure of this Drop may be at firft fomewhat 
long, of the Shape of an Egg ; and then are 
there not more Particles of Water in the 

Length than in the Breadth of the Drop? 
' MM. Certainly. 

P. Is there not therefore a ftronger At- 
traction according to the Length of it, than in 
the Breadth ? 

__M. Without Doubt, becaufe there are more 
Particles that attract that Way. 

P. Muft not the Water, being fluid, yield 
to the ftronger Attraction, and. fo the Dr op 
become {fhorter? 

M. This is ftill plain. | 

P. Could the Drop therefore remain in any 
fettled Figure, unlefs all the Sides of it were 
equally attracted ? | 

M, It could not. 

P. That is, unlefs all the Particles were: at 
an equal Diftance from the Center of the 
Drop, and fo it became {pherical ? 

M. In one Drop the Reafon is plain: We 
cannot imagine that it could have any Corners 
or Angles, or what could keep the Particles at 
a greater Diftance in shefe, than in other Parts, 

P. But is not the fame Reafon conclufive, to 
whatever Bulk we imagine the Drop to grow ? 

i Bae 


4 
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Confrence, . 241 cannot admit that fo eafily ; for we 
tn obferve they are but {mall was which thus 
become round. 
_ P. What is the Reafon we do not ee any 
Quantity of Water fettle in a {pherical Figure ? 

M. I fuppofe the Attraction is not {trong 

be rr to bring all the Parts into fuch a 
Figure. . 

P, That is not the ange Matho; but in 
hee Quantities their Weight toward the Earth | 
foon difturbs and overcomes the Attra¢tion 
between their Particles, which hinders a glo- _ 
bular Figure to take place in them. 

M. 1 perceive it muft be fo; or the At- 
traction of Gravitation is ftronger than the 
Attraction of Cohefion in this Cafe. 

P. Imagine then in your Mind the Ear th 
to be quite removed, and that there is but one 
Drop of Water in its Place: You wiil allow 
this Drop muft be round ? 

M. T have allowed that already. 

P. Suppofe then it grows ftill larger and 
larger to any Bulk you can conceive; being 
no where attracted from without, and having 
only this Attraction between its own Parts 
from within ; what Figure do you think the 
whole Mafs would put on? Remember Gra- 
vity in this Cafe difappears, or as you yourfelf 
faid, tends only to the Center of the whole Mafs. 
| M. You have difcovered to me the Miftake 
T laboured under. I fee inthefe Circumftances, 
let the Drop grow as big as the whole Earth, 
oras twenty Earths put together, the Reafons 
i | you 
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you have given for the Roundnefs of one Drop ¢3¢,"n4 
will be applicable to the whole Bulk. Having ww 
no Tendency to any Side from without, and 
the Parts endeavouring to approach as near to 
the Center as poftible from within, a fluid Mafs 
will always fettle in a {pherical Figure. | 

P. For if it had any Corners or Angles, any 
Protuberances or Heights, what could keep the 
Water in thefe Parts at a greater Diftance than 
in others ? 

M. Go on, Philn ; I own there could be 
no Promontories or Mountains in fuch a Bulk 
of Water, more than Corners or Angles in a 
fingle Drop. 

P. From this mutual Attraction of Parts 
therefore, what Figure do you fuppofe this ter- 
raqueous Bulk would put on, if it were all 
Water ? 

M. A fpherical Figure without all Doubt. 
——But pray let me interrupt you to afk why 
the Soap-Bubbles, which Boys have fuch a 
Pleafure in blowing up, that they may behold 
the {trange Variety of fine Colours in them, are 
all of this fpherical Figure, whether they be 
great or {mall ? 

P. Thefe Bubbles, Matho, are not the Di- 
verfion ef Boys only, but alfo of Philofophers; 
and this their fpherical Figure is owing to a 
different Caufe. 

M. To what different Caufe ? 

P. Itis owing to the mutual Repulfe oie 
the Particles of Air: For this contrary Affec- 
tion ferves great Purpofes in Nature, and pro- 

| ceeds 
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ithe fcond-eeéds from ‘the Rowér of the same immaterial 


un Caufe. 
MM. Tell me sel one ok thefe Purpafes which 
a mutual Repulfe of Parts ferves for, fons I 
may think of it by my felf.. 05> | 

P. Could you breathe, do you dente fuch 
-a clofe and thick Subftance ds Water? . 

M. If that were poftible, no Body would ever 
be drowned. 

P. But if the Particles of Air, itftend afr re- 
‘pelling, attracted each other, they would make | 
‘a Subftance as denfe as Water. 

M. How do you know that? iy 

P. Becaufe Water, when exhaled: by the 
Heat of the Sun, or otherwife, dilates itfelf in- 
to a fluid as light and thin as Air. 

M. It is fo indeed; for I fee the Steams 
nh Vapours rife up in all fuch Cafes-—-— 
Well! It feems we owe our Lives, not only to 
‘the Attraction, but to the mutual Repulfe 
between the Particles of Matter! This is fur- 
prizing !——Pray tell me now what Caufe it is 
that produces thefe wonderful Effects ? 

P. Sufpend a little, I. befeech you, your 
Enquiry into the Cau é, till you are better 
-acquainted with the EiteGis: That is the beft 
‘Way to become rightly acquainted with the 
Nature of the Cau/e. 

M. Be it fo: I am certain your debe 
mutt be good, therefore I fhall endeavour to 
mafter my Impatience. 

P. To return ; you are fatisfied that a Mags 
of Water as large as the Earth could fettle in no 
other than a fpherical Figure ? MI 
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_ M, tam; for the Parts of a Fluid miuft The ‘cond 
eafily yield to the Force of Attraction, and not —~\—é 
reft till the Attraction can bring them no nearer 


each other. 


XV, P. Now if the Sea can only fettle in 
a fpherical Figure, and if the Earth follows the 
Figure of the Sea, what are we to conclude 
from thence? —— | | | 

M. There is fomething here that feems to 
ftick with me ftilL If indeed the whole Mafs 
were Water, the Point would admit of no Dif- 
pute: But the Earth may be of a very irregu- 
lar Figure, and covered by the Sea only to a 
{mall Depth ; in which Cafe the Sea fhould 
tather feem to follow the Figure of the Earth. 

P. Think better on the Point, Matho: The 
Inequality of the Bottom doth not at all affect 
the Surface of any Liquid, or make that uneven 
or irregular, which you may be {fatisfied of 
‘from the moft common Inftances. The Bot- 
tom of a Pool may be rugged and uneven, but 
the Water on the Top is always fmooth. 

MM. Pardon my Inattention; I did not reflect 
that the Reafon is the fame in large as in {mall 
Quantities of any Fluid: But now I perceive, 
if the Sea were {fo deep as to cover the Tops of 
the higheft Hills, the Heights under Water could 
make no Swellngs on the Surface ; and then 
this univerfal Ocean would be truly {pherical. 

P. For you remember there could be no Pro- 
gontories or Mountains of Water. 
_ M. If£1 donot, I find you do: ButI deferve 
» fo be thus twitted, | Pale 
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he fecond — P; Tf then the Sea.quite furrounds the whole 
———~/ Earth, which our Navigation in this Age leaves 
no Room. to doubt of, (though perhaps the 
Coafts and Shores may not go on in a ftrait 
Line, but wind out and in irregularly enough,) 
the whole Surface of this continued Ocean can- 
not be other than fpherical; and therefore the 
whole terraqueous Mafs muft be of a {pherical 
Figure, fince the higheft Parts of the dry Land 
are raifed above the Surface of the Sea, but to a 
{mall Height, if compared with the vaft Bulk 
of the whole Earth. (LG 
_M. 1 perceive at laft the feveral Parts of 
your Argument meeting together, and con- 
cluding the Thing to the Sight of the Eyes. — 
_ P. If we fhould fuppofe the Sea only four 
or five Miles higher than it is, it would cover 
the Tops of the higheft Hills (as you were fay- 
ing: ) And if we imagine it to fink down again 
to the prefent Limits, we fhould indeed fee, as 
it were with our Eyes, the prefent Figure of 
the whole terraqueous Globe to be next to 
fpherical : For four or five Miles are but a 
imall Matter in refpect of feveral Thoufands. 
M, And from this — | 
P. Go on. | , . 
M. From hence I think it will follow that 
the Surface of any Pool, or ftagnant Water isa 
Portion of the {pherical Surface of the Ocean. 
P. It is perfe@tly well obferved, Matho ; for 
Water, in what Quantity foever, always fettles 
on the Surface to the Equality of Attraction, as 
if there were no folid Ground near it: And if 
| ay _ there 
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there were not, it would really become a Part The fecona 
of the fpherical Surface of the Sea, raifed to Se" 
that Height, though to the Sight of the Eye 
it appears plain. 

- M. I conceive it fully : Any fmall Part of 
the Surface of the Sea, a Mile round for In- 
{tance, appears to the Sight a levél Plain. 


XVI. P. Now to return to the Subject with 
which we began, The Heights and Inequal;- 
ties sf the Hills, to wit; if the terraqueous 
Globe. were accurately fpherical, would it 
have the fame Advantages it has at prefent ? 

M. 1am at a Lofs to know in what refpe@; 
make your Queftion, if you pleafe, more part 
ticular. 

P, Ifthe Earth were perfectly fpherical, hove 
could the Water of the Ocean difpofe itfelf ? 

‘M. O! T have it. The Water of the Sea 
would then cover the whole Face of the Earth 
to fome Height or other; or it would then be 
equally {pread over the Surface of fuch an ac- 
curately {pherical Globe: And there being no 
dry Land, our Globe could only be in that 
Cafe a Habitation for F ifbes and Sea-Monfters, 
I perceive unfpeakable Advantages on the Side 
of the prefent Figure. of the Earth. 

P. But if the Surface of the Sea were funk 
a Mile or two’ below the Land, and the reft 
of the Globe of a perfect foherical Figure, only 
thus much higher, would that Difpofition of 
Things have any Convenience or Inconvenience 
above the prefent? | 
Bat & M From 
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Thefecond Mf. From the former Cafe I forefee what 

t—\—~ would happen in this. If there were any 
Water at all on this higher Part of the Globe, 
it muft cover it all equally: Ifthere were none, 
the dry Part of the Earth muft then be dry 
indeed, without Rivers or running Waters, to 
the great Inconvenience of Man and Beaft.. 

P. It is fo; for that the Earth may be fruitful, 
and produce Herb for the Ufe of Man and 
Beaft, it muft abound with Springs and running 
Waters : Nor could there have been a Defoent 
for Rills, Brooks, and Rivers, unlefs from fuch 
Heights and Inequalities as we fee at prefent ; 
which, being fo moderate, neither deform (nor 
hinder the Defign of ) the {pherical Figure of 
the Earth, and yet make the dry Land a com- 
fortable Habitation for Man, and all Creatures 
that have the Breath of Hive, 
| M. I fee now the furprizing 47¢ and Boe 
trivance of Nature! the Ufe and Beauty of 
thofe Inequalities, which before Llooked upon 
only as a mere Neghgence | 

P. And hence it is that Mountains are fap- 

orted with firm and unyielding Rocks, as it 
were with Bones, that they may Mill preferve 
their. Heights, which are fo neceflary. Soft 
and yzelding. Mountains of Clay, or pure Mold, 
muft, by finking down, have in time filled all 
Places with dead Waters, or ftinking Puddles, 
* M. How rath are thofe Men, who fancy that 
the Mountains ate only dasmnyers of Nature, 
and good for ere t 
2 me bs 
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P. The Man who criticifes on the Works (hy Sons 
of Nature, Matho, challenges pretty plainly wre 
to himfelf a Superiority of Knowledge over 
the Author of Nature: A Folly which a fober 
Perfon will hardly be guilty of. Mountains to 
the Eye. may feem rough and difagreeable ; 
but whofoever will reflect on their internal 
Structure muft own it is a Piece of Work de- 
figned by Art, no lefs than the Body of an 
Animal, For ‘the internal Parts muft be firm. 
and yet open, or at leaft not clofe and denfe 
Matter, that they may admit into their Cavi- 
ties the Rains and Water falling from the Sky: 
Nor muft the Celeffial Store ftagnate there, 
but perform. a various and mazy. Courfe, till it 
breaks out again into the open Air, at the Sides. 
and Roots of the Hills: Whence it flows in. 
winding Streams to enliven the parched Soil, 
and. chear the thirfty ‘Tribes of Animals. 

M. Methinks I fee all this various Contri- 
vance wrought in the: dark Bowels of the 
Mountains, 

P. In this Cafe, Matho, we feem not to 
have a Tafte for great Beunties, but for little 
affected Niceties.. It is as abfurd to expect. 
that the Mountains wrought by Nature’s Fland 
fhould have the fmooth, pitiful Figure of a 
Garden-Mount, as to fancy that a Ship’s Anchor 
mutt be Wrought with the Finery of a Trinket 
in a ‘Loy-Shop. 

_ WM. You have cettainly, Philon, given me 

a juft Tafte of the beautiful Variety of Plazns,. 
— Hills, and Vallies ; of which I remember the 
Poe? fays, Fufit 
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fuffit et extends campos, fubjidere valles, 
_ Fronde tegi fylvas, lapidofos furgere montes. 


It is Ignorance. or Inattention only which 
make Men imagine, that the Earth would be 
either more beautiful, or more convenient, if, 
there were no Hills, 

P. The Views of Men are too narrow, 
Matho, when they would pafs a Judgment on 
the great Works of Nature. For the Weight 
of the large. Tradts of Mountains in the feveral 
Parts of the Earth muft exactly balance one 
another, fora Reafon which poffibly you may 
difcover afterwards: And their Height and 
Bignefs muft anfwer to the {pacious Plains they 
are to water below. 


XVII. M. Since now I prefume I am pret- 
ty well fatisfied about the Figure of the Earth ; 
pray what are we to think concerning the Fi- 
gures of the other remarkable Bodies of the 
Univerfe : The Sun, Moon, and Stars, 1 mean? 

P. What do you imagine of their Figure 
from the Appearance they make to the Eye? — 

M. If I confider their Appearance, the Sun: 
and Moon feem rather to be flaf and czrcular, 
than folidly globular. Aa ? 
_ P. If you were to feea Wooden Globe fuf- 
pended at a confiderable Diftance, how would: 
at appear; flat and plain, or convex and 
{pherical ? od axle. im. 
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- M. If it be too far removed, the Convexity Ths, fecond 
of it difappears, and it feems only plain and —~— 
circular, like a Trencher. : 

P. It is fo; the GreatnefS of the Diftance 
makes the Convexity imperceptible, and a 
{pherical Body appears only like a plain circu- 
lar Surface. Now fincea fpherical Body makes 
this Appearance at a great Diftance, what 
Figure would the Earth appear of to a Specta- 
tor removed from it to the Diftance of the © 
Moon or Sun? ? 

_ MM. For the fame Reafon it muft appear 
plain and circular. 

P. It certainly muft; for the Shadow of it, 
when ¢hat falls upon the Moon, is always cir= 
cular ; and the Earth itfelf could have no other 
Appearance at that Diftance than of a flat cir- 
cular Body. ge | 

M. Explain a little, if you pleafe, how the 
Shadow of the Earth falls upon the Moon; 
becaufe, if left to myfelf I fhall fall into fome 
wrong Notion about it. | 

P. There is no Myftery in that Affair at 
all, if this were the proper Place to {peak of 
it: However, I fhall tell you thus much by 
the Way: The Earth cafts always a Shadow on 
that Side which is turned from the Sun, juft as 
a Ball does upon the oppofite Wall, ifa Candle 
fhines on the other Side of it. | 

M. So far I underftand ; for it is this Shadow 
caft by the Earth, when the Sun is on the op- 
polite Side, that makes it Night; when the 

VOL. E Stars 
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BS snipe il ee and the Moon fhines with all 
er Splendor. 
oe Pr. Hae will likewile obferve, if we come. 
to {peak of the Sy yftem of the Planets: that the 
_ Moon, when fuw//, 1s directly on the oppofite 
Side of the Earth to the Sun. 

M. Vhave indeed obferved it fo: For the 
new Moon is never far from the Sun, but al- 
ways removes to a greater Diftance froni him, 
as fhe draws nearer the /u//, 

P. It happens fometimes then, that (he mutt 
enter into, and pafs through the Shadow of 
the Earth, when the is faid to be eclp/ed. 

MM. 1 Have heard of the Moon’s being éclip- 
fed, and feem now to underftand the Caufe of it. 

P. In the Ecipfe, as the Moon enters into 
the Shadow of the Earth, it looks as ifa. black 
Circle were coming over her: For her.Sur= 
face appearing plain, the Part of her obfcured 
is always circular, 

MM. 'This is not difficult to be conceived : i 

could reprefent the Moon by a Circle of - 
white Paper, and the Shadow by a large Cir- 
cle of black Paper gradually intercepting the 
View of it, 

P. You might: And from this Appeararice 
we may again conclude with Certainty. that 
the Figure OF the Earth is fpherical. 

M. Pray, fhew me how you draw that. Con- 
clufion ? | 

P. You will feeit thus. Since the Shadow 
of tne Earth, which the Moon paffes through; 
falls Res eRe from’ one Side of the ae 

aa 
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and fometimes from another, and yet ftill ap- The fesene 
pears circular on the Moon’s Surface, either as ways 
{he enters into it, or comes out of it; it is plain 
the: Body which cafts’ this Shadow muft be. 
{pherical. For if in any Pofition of a Body, 
the Shadow it cafts upon an oppofite plain - 
Surface, be ftill circular, that Body muft be > 
every Way round, or {pherical. 

MM. This I eafily conceive from having. 
often diverted myfelf with the Shadows of 
Things on the Wall : For if the Shadow of 
a Ball and of a flat circulat Body, like a Piece 
of Money, fall upon a plain Part, the Shadow 
of the Ball is always round, but if you turn 
the Edge of the circular Body to the hight,. 
the Shadow ‘becomes a ftraight Line. But: 
how does the Shadow of the Earth fall fome-" 
times from one Side of it; and fometimes front 
another ? | AT SN 

P. You may remember you faid before, that 
it is twelve a Clock to fome Part or other of 
the Earth, all the four and twenty Hours round. ) 

M. f did; and that when it is Mid-Day to 
us, the Sun is but rifing to fome that are Weft 
of us, and already fetting to others that are 
Fait of us. 7 

P. The Sun therefore is always rifing and 
always fetting to different Parts of thé Earth 
all the twenty four Hours round ? | 

M. It is fo. 

P. ‘The enlightened half of the Earth then, 
always vecrin: about weftward, the Shadow 
mit be catt by different Parts of the Earth’s 

i ap ours 
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ane jecond Surface. You find it is fo. inthe Example you 
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way mentioned juft now; for whether you turn the 


Ball round before fre Candle, or carry the 
Candle round the Ball , nee Parts of the 
Ball will be enlightened, and therefore the 
Shadow formed by different Parts of its Sur- 
face. 

MM. The Matter appears tome now extreme- 
ly plain. Only tell me why the Shadow of 
the Earth doth not eclipfe the Stars as well 
as the Moon. 

P. It ends ina Point, before it can reach 
any of the other heavenly Bodies. 

M. Pray, how is that >. 

' P. You will lead us from. our Purpofe, 
Math ; however, as you have fometimes di- 
verted yourfelf with projecting Shadows on the 
Wall, you will eafily apprehend the Cafe. . - 

M. Tam glad of having diverted mydelf fo, 1f — 
that will help me to underftand thefé Things, 

. P. Ifthe Body, whofe Shadow is projected, 
be bigger than the /uminous Body, the Shadow 
erows always larger, the farther it goes. 

M. That I know; having feen my own 
Shadow of a sivantick Size. 

P. If the Sun then were lefs ee the 
Earth, its Shadow would {till grow larger, and _ 
reach out toan infinite length: Put if, on the 
contrary, the Sun be larger than the Earthy its 
Shadow mutt erow always leis, and at laft aad 
in.a Point, 

Mf. So then it feems the Sun is larger than . 
our Earth? Lam glad to have difcovered that 
it. Ves e | {fo 
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fo ealily, and fhall not trouble you farther with Ts, eo» 
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my Queftions on this Head. la”, 


AVUI. P. To return then to the Figure of 
the other cteleftial Bodies ; fuppofing the Sun 
and Moon are vaft fpherical Bodies, like our 
Earth, (and you have feen already the Sun is 
bigger) and that they are placed at_a great 
Diftance from us ; what fort ofa F igure, think 
you, muft they appear to have, when feen 
from hence ? | 

M, They muft, by what you’ have fhewn 
me before, appear flat and round, not |pherical. 

P. And fince they adtually appear flat and 
round, what Figures muft the ‘Bodies them- 
felves really have ? 

M. A {pherical Figure, I fuppofe: And 
befides it feems fome way or other unnatural 
to imagine them flat and thin Bodies. 

P. That Fancy would be whimfical enough: 
But what you fay is confirmed from this Con- 
fideration, that fome of the cceleftial Bodies 
{and among thefe the Sun bimfelf) are con- 
flantly turning round on their Axis, (as it is 
called) and fo fhew fucceffively all their diffe- 
rent Sides to us; and fince in every Pofition 
they appear round, their Figure cannot be 
other than fpherical. | 

M. That Circumftance, indeed, puts the 
Thing out of Doubt : For if the Sun were a 
flat thin Body, upon turning his edge to us, 
he would appear (like the circular Body we 
jut now {poke of ) a long bright Line; which 

BG . ae would 
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The tecond would be an odd fort of a Figure for the Sun. 
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uv But leaving the Sun and Moon, of what Fi- 


cure are the other cceleftial Becics ? 

P, Some of thefe too, I have told you, are 
difcovered to turn round on their own Axis, 
and till appear circular 

M. Thetfe therefore are large Globes, I fup- 
ple 
. They certainly are. 

a What is the Reafon then, that : none of 
them appear fo large as the Sun and Moon? 

P. You know, Mathe, a Houfe at fix x Or 
feven Miles diftance could hardly be fecn; or at 
beft appear very fmall. 

_ M. Good: However, I know now that 
the Sun is lar ger than a ‘Houfe. 

P.. But tell me, if the Sun were fill remov- 
ed to a greater Oyeanee from us, or (which 
comes to the fame Thing) we carried to a 
greater Diftance from him; how w ould he 
appear from this Change. of Diftance? 

M, He would fill appear lefs and lefs. 

P.. And if he were thus removed without 
end, what would follow? 

M, He would, in Time, appear only like 
one of the biggeit Stars, and after ward like one 
of the faller : And certainly,. if he removed 

without end, we fhould at latt lofe Sight of 
him altogether. 

P. It is fo; {mall edie by cneueaGey 
their Dittance, "fon difappear; and the larceft 
mutt do, {9 too at laft. 
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 M. But I think I have obferveda Difference fe 9a 
in this Cafe, between foimng and dark Bodies 2 ~j— 

AA Candle is {een at a great Diftance in the 

Night-time, while a larger Body, though in- 

the ftrongeft Sun-{hine, cannot be feen near 

fo far by “Day. 

P. Your Obfervation is extremely juft: Bo- 
dies that are feen by their own Light pierce far, 
while Bodies that are difcerned “only by the 
Light of another, {trike the Eye lefs forcibly. 
And itis quite inconceivable, at what immenfe 
Diftances fome of the feimng Bodies in the Sky: 
are placed from us.. Which Things it may 
hereafter be of great Ufe to you to remember. 

M. When there is Occafion, I fhall eafily 
call them to Mind. 

P. As to the other Part of your Obferva- 
tion, it is a very neceflary Condition of feeing 
a lucid Body at the greateft Diftance, that no 
Light ftrike the Eye but it’s own. All the 
Stars, you fee, difappear by Day; and the 
lefler: are not eafily feen when the Moon fhines, 
bright. And if there were an intenfe Dark- 
neis, Stars that now efcape the quickeft Eye. 
would be difcerned, 

M. In looking up to the Heavens in a ftarry 
Evening, Philon, Vhave often admired with 
myfelf, the Immenfity of that Space, and fa- 
tigued my Imagination, to find out if it had 
any Limits; and what you faid juft now of the 
Sun’s being removed without End brings it to 
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endlefsly 2 | 
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Rates ed out endlefsly in Breadth 2? 
M..'That was only an inconfiftent Notion ag 
mine: But could a Body move ftraight forward. 
for ever, without finding any Thing to {top it? 
fee Nothing could {top it, unlefs it were. 
another Body. 

M. And could it move on thus to any Side? 

P. To any Side, to which you can fuppofe 
it to move at.all, 

M. ‘This is extremely furprifing! Pray is. 
there nothing in all this finite Room or Space? 

| P. If there be nothing in it, then xothing 
would be infinite, while jomezhzng is but finite. 

M. You freak too concifely ; pray direct 
me how to think in this Cafe. 

P. It is too foon for you to enter on. this 
Speculation. 

M. Remember your own Words: Ribilie 
——The. plain and fimple Truth is to be Jaga open: 
to young: Perfons, as foon as they begin to turn 
their Iboughts to any Subject.— 

P. You puth me unaccountably, Matho ! 
However, as you have ftarted that Thought, 
which naturally leads young Minds to their farft 
Notion of Infinite; all that is neceflary for 
you to know at this Age is, that fome fpofitive - 
Thing, fome Being, mutt be infinite: For that: 
Emptinefs, or Void, or pure Nothing, fhould: 
be infinite, is both abfurd and impious. 

M. But may not Matter be infinite? 

P. What is Matter abftrated from the 
Principle of Attraction we {poke of before? 

: | Wet 
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M. T owned to-you then, I had no diftind Ce Jo" 


C_unference. 
Notion of it, without that Principle : All that —v— 
remains, abftracting from that, is fome fug- i 
gifh dead Thing. 

P. How would it found, to fay infinite 
Deadnefs, infimte Inachivity § e 

M. As ill, I think, as zafinzte Exoptinefs, in- 
eit Nothing. 

. If then Matter, informed by this Princi- 
os were infinite, that would neceffarily fug- 
geit to us a2 prior, and zobler Infimte than 
_ Matter ; fince you have already perceived,from 
forne good Reafons, that Attraction is the 
Power of an émmaterial Caufe, And though 
any Man could have a Notion of Matter with- 
out that Principle, whereby it can only become 
a folid Subftance, fuch a Thing infinite could 
only be infinite Inactivity, infinite Want of 
Power, But for other Reafons Matter cannot 
be infinite, And at any Rate to fuppofe it 
fuch, is either fuppofing a Contradiction, or 
allowing a prior and nobler Infinite. 

M. I have even fome Notion of this, fo far 
as it depends on what you fhewed me before ; 
and I’m fure it is better to have heard it, 
than to be left to the Uncertainty of my own 
Thoughts. But fince fome pofitive Being mutt 
be infinite, may we not enquire into the 
Nature of that nobler, prior Infinite? 

P. O} by all Means ; let it be the BufinefS 
of your Life: But if you have a Notion how 
abfurd zn/inzte Erp infinite Inactivity is, 
endeavour to get a Notion of Infinity of Power, 

Infi- 
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Canteienne, Lapinity of Life, Infinity of Knowledge : For 
wy~ what is infinite muft be infinite in Perfection, 
72 all Perfeotion. 

M. I perceive, if I fhould fay znfinite Dead. 
nels, or infinite Weaknefs, that would render 
Life or Power impofiible, becaufe there could 
be no Room for the Perfeétion, if the Imper- 
fection were infinite. 

P. Cherith this Notion, AMJatho; Infinity 
itfelf is the greateit Pain, and oe Peo- 
ple are not aware of the Atty dity of joining 
it to mere Negations. I have now nothing 


left to add on the Subject. 
XIX, M. Will you give me Leave then to 


propofe a Thought to you oe the Sub- 
ject we were upon before? 
P. 1 {hail liften to it with great Pleafure. 
«Me When I confider this fherical Figure 
of the ceeleftial Bodies, and how unnatural it. 
is that any of them fhould have been thin and 


lat; and when I reflect on that Attraction _ 


which obfains through the whole Bulk of the 
Earth, which naturally” produces a Roundnefs 
of Figtire in any Mafs of Matter; I begin to 
think that this Property of Astraian is no lefs, 
prevalent in the Badies above,than in our Globe. 
‘P, Fhe Thoughts are very naturally join- | 
ed together, Matbo : ; and no lefs folid than 
ingenious: For do you fill remember git 
own Obfervation ? | 
M. What? | 
P. That without this AttraStion nO ion could 


have 
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have been weighty, or have had any Degree of pts a 
Firmnefs and Solidity ; ; nay, nor have been fit —~—? 
for any one Purpofe in Nature ? 

M. I do. 

P. And you ftill allow that this Attragtion 
is not the Work of Matter ztfelf 2 

M. That lam more and more perfuaded ae 
For how could a Particle at at a Diftance? 
Nothing can act but where it is. Or how could 
it act ten thoufand different Ways at once? 

P. Matter could not then be fold Sub/fance, 
or adhere one Particle of it to another, with- 
out Attraction ? 

M. It could not. | 

P, We mut allow AttraCtion therefore in 
thofe Bodies, as they are folid Subftance, ab- 
ftracting from their Figure? 

M. V{ee it plainly; we muft. And not only 
there, but every where elfe. This Confideration 
makes the Attraction of Cohefion univerfal, 

P. And then as to Gravitation; the Parti- 
eles of Matter in thofe Bodies could not have 
fallen into this {pherical Figure of themfelves; 
fince Motion, Change of Place, and falling 
downward (that j is towards a Center) all pro- 
ceed from this Attraction. 

M,. All this is ftill frefh in my Mind, and 
I difcover now the Truth of that which I 
thought at firft was only a probable Conjec- 
ture. Without Attraction the Particles could 
never have come into this {pherical Figure; 

unlefs we fhould fuppofe that fome unknown 
Being had at firft laid them all in this round 
Form, oP ee ee 
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The fecond  P, That muft have been a painful and te- 
—--——— dious Tafk, Matho, but even this extravagant 
Suppofition is idea Gite fince the leaft Force 
might have difordered them again: For At- 
traction is as neceflary to preferve a {pherical 
Figure, as to form it.at firft. 
MM. I have fome Conception of what you 
fay; but explain it to me a little, if you pleafe. 
_ . 2. Body could not have Weight si it were 
not attracted. 

- M. Surely not, firiee Weight is only. the 
tac of this AtteaStion acting conftantly. 

P. Water could not Bal to the lower 
Ground if it had no Weight, nor change the 
meets it fhould at any Time be put into. 

_M. That is undeniable. 

P. You might build Water then, or rather 
lay it in the Form of a Wall, a Hof, a Pyra- 
mid, any Thing you pleafe to imagine; it could’ 
not. move from the Place in which you laid it. 

M. The Thought is furprizing; and yet 
there is no denying the Confequence! I fee 
Water could not be Water without this At- 
traction: I could mould it into any Figure: 

Nay, Lcould lay a Quantity of it as high as I. 
could reach over my Head, and it would re- 
main there, ‘This is all Wonder! What fhould 
we drink! I thought Water had been ne- 
ceflarily Water. 

P. All the Water in neces Sea therefore,. or’ 
all-the Matter in the Earth, might be laid int 
the Form of a flat thin Body, or difpofed of 
in achuge: Length, or in many other Ways. 

| ower 


Cofmotheoria Puerilis. 


we might conceive; and it could never more , 
return toa {perical Fis zure again, 


M,. You fatisfy me abundantly, O Philon!. 


that Attraction is as neceflary to preferve a 
{pherical Figure in the great Bodies of the Uni-- 

verfe, as to bring them into it at firft.. Iam 
over joyed to find this Attraction as univerfal as 
it is-wonderful. It is falutary to us fo many 


Ways; anda Kind of Prefervative, I think,’ 


to the whole Frame of Nature, 


P. You will I hope have genet Reafon to 
fay fo hereafter. 


XX. M. Now fince the Earth is bounded 
every Way, and of a fpherical Figure, is it 
known how large the Globe of the Earth is? 

P. This is known pretty exactly; but if you 
would be informed of any. Thing about it’s 
Magnitude, you muft firft underftand the 
Names and Pofitions of fome Circles, that are 
imagined to be on it’s Surface, and are paint- 
ed on this artificial Globe; becaufe it is by the 
Help of thefe they have nedinied thaharths.\ 

M. Pray make me*acquainted with them. 
[have often admired thefe Lines,, without 
knowing any thing of their Ufe. 
~. P. Thefe two Points are called the Poles of 
the Earth; this here-raifed above the wooden 
Frame is called the Arédiick, or Nort Pole; it 
points to the Pole of the Heaven {een by us. 
The other funk below is called the Antarétick, 
or South Pole; it points to. the opvofite Part 
of the Heavens, which we in this Part of the 
Earth, never fee. M. You 
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The fend Vf. You named thefé Poles before, I re= 
yw member, and fpoke of the Pole Star: But 
why are they called Poles ? 

P. Becaufe they are as it were the Hinges © 
on which the Earth, according to fome, or the 
Heavens, according to others, turn: round in 
twenty four Hours. 

M. This Engh/h Name fuggetts to me their 

- Ue, becaufe any Thing may be turn’d on it’s 
Hinges. 

P. You will obferve then that the Piles 
themfelves do not turn round. | 

M. So I perceive by turning round the Globe. 

P. The Line which joins the two \ pe is 
called the Axzs of the Earth. 

M. 1 know very well what an Axis meané; 
and what the Ufe of it ts. 

P. This Circle equally diftant from both 
Poles is called the fEquator. 

M. ‘The Reafon of it’s Name is obvious. 

P. All thefe Circles which you fee cut the 
ABquator, and meet at the Poles, are called 
Mertdians. 

M. Why are they called Meridians? 

P. Fhe Word you know fignifies fome- 
thing belonging tothe Mid-Day. Now wher 
the Sun comes to ovr Meridian, for Inftance, 
he makes it Mid-Day, or Noon, to us; being 
equally diftant from Eaft and Weft, 

M. J conceive it; and when he goes farther 
Weft he makes -it tiveliré a Clock to afother 
Place, and fo on quite round: And fince, as 
we have faid before, it muft- be twelve a 

Clock 


- 
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Clock to all Places round thé Globe if fotit The tecona 
and twenty Hours, there are many Meridians: pete 5 
for every Place niuft havé it’s owf ‘Meridian, 
which has twelve a Clock at a different Tihs 

P. This Readinefs of yours, Maho, faves 
mi¢ a great many Words, which I fhould be 
(red to ufe with fore of your Age.— 
We miay confider the other Circles ; on the 
Globe hereafter, if there be Occafion: But 
you muft ile that every Circlé is divided 
into three hundred and fixty equal | Parts, 
which.are called Degrees. 

M. I obferve faeeal the /Equator on this 
larger Globe fo divided, as alfo the great brazen 
Circle divided into 4 Nineti¢s, 

P. You mutt likewife know that the Point | 
of the Heavens juft over the Pole of the Earth © 
doth not feem to move. 

M. Becaufe, I fuppofe,, the Shots Heavens 
feem: to turn round on that Point. 

P. And therefore they feem to turn round 
the Pole-Star, though a little diftant from it. 
And. this you may eafily obferve yourfelf in 
the Heavens any Evening: For you will fee 
all the Stars change Place with refpect to you, 
except the / Pole-Star, which ftill keeps at the 
fame Height above you. 

M. 1 fave obferved the reft to move welt- 
ward; but know not the Pole-Star, which I 
beg you would fhew me fome Evening, 

P. YT will whenever you pleafe. Laftly, you. 

may obferve almoft the fime Circles én- this’ 
other Globe, which is called the Cekjtial> 

or 
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For they fuppofe the Convex Surface of the 
Earth, and the Concave Surface of the Heaven 
to be divided nearly the fame Way. _ 


XXI. Now, Matho, if any Perfon fhould 
go round the Eatth on one of thefe Meridians; 
that is, if he fhould go over the whole three 
hundred and fixty Degrees of this Circle, muft 
he not difcover the whole Concavity of the 
Heaven by Degrees? 

MM. He muft, by going round the whole 
Earth from South to North. 

P. That is, would he not difcover all the 
360 Degrees of the caleftial Meridian, which 
is over the ferreftrial, one Degree after another? 

M.-He certainly would. This is eafily 
conceived from et you faid before, when 
you fhewed me that the Earth was fpherical 
from South to North, as well as from Eaift 
to Weft: For if a Man fhould go one Degree 
forward to the North on the terreftrial Meri- 
dian, one Degree of the cceleftial Meridian 
muft feem to rife above the Earth before his 
Eyes; anda Degree of it likewife muft feem 
to fall below the Earth behind him; and fo 
on; a new Degree would feem to rife before, 
and another to fet behind him, through all 
the three hundred and fixty Degrees. . This 
is the fame Cafe with the Ant and the wooden 
Bowl, | oh 

P. You make the Application juftly enough. 
But from the different Elevation of the Pole, 
or of fome other Star, Mathematicians know 

| very 
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very well when they have gone over a Degree The cond 
of the terreftrial Meridian, or one three hundred C-+)—~s 
and fixtieth Part of the whole Circuit of the 
Farth. And different Perfons have carefully 
meafured, both here in England and in France, 
how much this three hundred and fixtieth 
Part of the Earth’s Circuit comes to, their fe- 
veral Calculations agreeing to a very Trifle. 
‘Thus, the Figure of it being {pherical, they 
have difcovered how much the whole Circuit 
of it is, and given in common Meafure the 
greateft Thickneis of it, or the Length ofaLine © 
from the one Side to the other, which is called 
the Diameter of the Earth. — : 

M. Pray how long may this Diameter be? 

P. It is little lefs than eight thoufand Miles, 

M. So far, therefore, are we diftant from the 
Antipodes. 

P. We are. 

M. This is a prodigious Mafs to be fufpend- 
ed in the empty Aether ! 

P. Does it yet feem wonderful to you, that 
the Earth fhould be fufpended in the empty 
| Ether ? 

M. No; you have corrected my Notions 
concerning that; but I fall inadvertently into 
the common Ways of fpeaking. The mutual 
Attraction of the Parts makes the whole Weight 
of the Globe tend inwardly to its own Cen- 
ter: So that it is of no Confequence, whether 
the Body be {mall or great, provided this At- 
traction be directed to nothing from without. 
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 P. To be fufpended thetefore is an impropéf 
Expreflion, and ferves only to miflead our 
Thoughts, as if Body tended naturally, and of 
itfelf, to one Side more than to another. It 
is more juft to fay, Bodies are placed in the am- 
bient Space, than that they are /u/pended im it. 

M. You told me before, I remember, That 
toward the Earth was downward, ana toward 
the Heaven upward, on whatever Part of this 
Ghbe we fiand. an | | 

Pol aid: ae | 

M. And that the Center of the Earth was 
the loweft Point of all, with refpect to us. 

Po ltt 1a : 

Mz. I perceive from what we have faid juft 
now then, that it muft be fo on any other 
ereat Body of the Univerfe. Towards its 
Center is always downward, and its Center muft 
be the bwe/t Point, with refpect to the Weight 
of any Body placed on it. 

P. There is all the Parity of Reafon for this, 
thete can be for any Thing. : r 

M. 'This difcovers to me the Foundation of 
my firft Prejudice: For I thought there was 


an univerfal downward (if 1 may fay fo) with 


refpect to the whole Infinity of Space, and an 
umeuerfal upward, that were unchangeable : Or 
that all Bodies naturally tended one Way. 
Whereas I now find that downward and up- 
ward change, both with refpect to the oppo-. 
fite Sides of the fame great Body, and with: 
refpeét to the different great Bodies of the: 
Univerfe. ages oo 

sow P. You 
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P. You are right. Downward is only a Thy, Second 
on erence, 


relative Term with re{pect to the Center of —— 


any of thofe great Bodies ; For when a Ship 


fails round the Earth, it would be ridiculous to 


think that your waverjal downward turned up- 


ward, that is, the contrary Way, when fhe. 
came to the oppolite Side of the Globe ; or. 


that downward and. upward rolled round the 
whole Earth, and the whole Heavens too, as 
the Ship advanced on in her Courfe. 

M. 'That would be a monftrous Fancy in- 
deed; 

P, That you may perceive the Abfurdity of 


it more clearly, let us, if you pleafe, fuppofe, 


that there was a Time when there was no 
Body at all in the infinite Space; and then try 
if you can imagine a do>waward or an upward 
in thefe. Circumftances. 

M. I find I cannot.—down,——~ towards 
what? Or up,——towards what? No; down 
and wp are vanifhed now. 

P. Down and up are not abfolute then ? 

MM. Mott certainly they are not. 

P, Suppofe again that only ove Body exifted 
in Nature, as the Earth, or the Sun; will upward 
and dhuacisid begin to appear in shat Cafe ? 


M. Not an umverfa) downward and upward. 
more than before: There will only be a 


downward with refpect to the Center of this 
Body, and upward from it. 

P, Imagine there were two {ach Bodies i in, 
the immenfe Space: Will thefe give Rife to, 
abfolute downward and. upward ? 


Ee ~~ M. No} 
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The fecord Jf, No, though we fhould fuppofe ever fo 


ee many. Thefe- are nothing in themfelves, only 
mere external Denominations. 
 P. Itis fo; they are nothing real ; and it 
is ftrange that the Generality of Men fhould 
give them a Reality in their own Notions. If 
they were real, they would occupy or belong 
to the whole Immenfity of Space, and be an- 
tecedent to the Exiftence of Matter. Hence 
then tell me, Do Bodies tend naturally and of 
themfelves to any one Side more than another ? 

M,. They do not: Here was the Prejudice 
I laboured under, I now fee to the Bottom of it. 

P. Can Gravity therefore, or Weight, or 
tending to any Place, or Motion of any Kind, 
belong to the Nature of Body or Matter ? 

M. I perceive, dear Philon, from this fami- 
liar and convincing Argument they cannot ; 
and that all thefe (Motion, Weight, Tendency) 
are the immediate Impreffions of that Imma- 

_ TERIAL Cause, with which you have not yet 
been pleafed to acquaint me. But it gives me 
ereat Satisfaction to have come at this different 
View of fuch an agreeable Truth. And ifthis 
remains a general Prejudice even among Men, 
how eafy were it to throw the childith Notion 
of an abfolute downward and upward out of their 
Minds ? It likewife gives me Pleafure to think 
how acceptable the Difcovery of this Truth 
will be to my Companions. For I will en- 
deavour to communicate all thefe Things to 
them, and try to deal with their Prejudices as 
you have done with mine. | 

| P. Your 
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P. Your Defign proceeds from a right Dit 7s ‘con 


pofition, Matho : ‘There is not a more gene- ns ea 
rous and rational Pleafure than that of com- | 
municating Knowledge and Truth to another 
rational Being: Nor can any Method be more 
effectual to rivet thefe Things deep zm your 
own Mind, than by cafting about to find 
out the beft Way to make others conceive 
them.——— : 

M. As to the Method of meafuring the 
Earth, I have a Notion of it in general: The 
hardeft Things muft have a Beginning, and 
become familiar by Degrees: Pray go on 
therefore as you begun, to tell me Things as 
they really are: Though they may be above 
“my Reach, fomething will ftill ftick with me, 
Wherefore, | 


XXII. Pray inform me how far the Moon 
is diftant from us? 7 

P. Have you any Thoughts of making a 
Trip thither ? 

M. 1 with the Thing were practicable. ~ 

P. The Length of the Journey, I am afraid, 
would difcourage you. 

M. How far may it be? 

P. After we know the Length of the Earth’s 
Semidiameter, and the Angle which that fub- 
tends at the Moon, by two Lines drawn from 
its Extremities to her Center, it appears that 
her Diftance from us is about 60 of thefe Semi- 
diameters, or nearly 240000 Miles. 7 


Bs M. That 
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Bi, exo MM. That is indeed a Journey not to be made 
onan in the Space of one Night: And in the Day- 
Time there is {carce any finding one’s Way, 


which is fomewhat fingular, But how large 


a Body may the Moon. be, if compared with — 


our Earth? 


P. The Diameter of the Earth is near four — 


Times longer than the Diameter of the Moon ; 
which, (among other Methods) is known from 
the Breadth of the Earth's Shadow, where the 
Moon paffes through it. 

M, That is to “hy, three or four Moons 
might be contained in it at one another’s Sides. 

P. You are right. Whence the Face of 
our Earth would appear about fifteen times 
bigger to a Speétator at the Moon, than the 
Face or Dife of the Moon (as it is called) 
appears to us here. 
~ MM. How can it appear fifteen Times big- 
ger ? It fhould only appear, I think, three or 
four ‘Times bigger. 


P. You will naturally imagine fo, Matho, | 


till you are better {killed in thefe Matters. But 
here is a Figure of the very Thing we are 
{peaking of. This larger Circle, which repre- 
fents the Breadth of the Earth’s Shadow where 
the Moon paffes through it, contains the leffer 
you fee, which reprefents the Moon more than 
three ‘Times ; ye: the firjt is much more than 
_ three Times the Lf. 


M. Y find I was quite miftaken; yet I 


might eafily have ‘rectified ie by ima- — 


gining ne io igures drawn, 


 P, This 


™~ 
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. P. This will furprize you more ; if a Body 7h ‘ccm 
like a Dye hath its Side twice as long as waren 
another of the fame Sort, it will be equal to 
eight Times that other: Which may be feen 
by cutting any foft Body into fuch Shapes. 

M. I have almoft a Notion how a Piece of 
Apple, or Turnep, might be fo cut, as to make 
eight fuch {mall Dice out ofa larger one. 

P. ¥ prefume you are not altogether a No- 
vice at this Work. 

MM. Not quite; if this were as helpful as 
projecting Shadows on the Wall. 

P. It is at leaft as helpful. The Imagination 
is beft informed from the Eyes: However, 
as it is neceflary you fhould underftand favs 
this isin general; if you will come here at any 
of your leifure Hours, we will amufe ourfelves 
alittle with d-awing and cutting Figures.. The 
Thing will eafily become plain. that Way, as 
well as by Numbers. 

M. I will not fail.——But pray dome the 
Favour to inform me next, how far the Sun 
may be diftant from us? 

_ £P. I have told you juft now, Matho, that 
we find the Diftance of the Moon, by the 
Help of the Semidiameter of the Earth, the 
Length of which we know : But the Diftance 
of the Sun is fo vaftly great, that the Earth’s 
Semidiameter hardly bears any Proportion to 
it. For thofe, who tell us there is a certain Pro- 
portion between them, are far from being 
agreed what it is. Some fay the Earth’s Semi- 
diameter is about the 1 5000" Part of the Sun’s 
. FP 4 - Diftance ; 


“ 
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pay frend iftance 5 others, that it is only a 20000th 
——— Part of it: But others affirm that it is confi- 
derably lefs than the 3000oth Part of it. 
_ M. This indeed is equal to faying nothing. 

P. According to this laft Opinion, the 
Diftance of the Moon from the Earth is not 
the sooth Part of the Sun’s Diftance from it. 

M. Strange ! How prodigious mutt the 
Sun’s Velocity be then! 

P. What Velocity ? 

M. 'That whereby he makes a Revolution 
round the Earth in twenty four Hours. The 
Moon, though fo much nearer us, requires {till 
fomewhat longer Time. 

P. Cynthia, you know, a delicate Virgin, 
cannot be fuppofed to keep up with her brother 
Phebus. 
~ M.I1 do not want to hear the Poets, but 
the Phzlofophers. 

P. Or perhaps it is the Law of thefe Mo- 
tions, that the moft diftant Bodies fhould per- 
fon their Revolutions round the Earth i in the 
fhorteft Time. 

M. It is excufable in me, Phzlon, to be hi- 
therto ignorant of the Laws of thefe Motions; 
therefore pray inform me what prodigious 
Force drives the Sun round the Earth every 
Day, though removed to fuch an immenfe 
Diftance from it? 

P. You might alfo afk me, Matho, what 
Force (yet more prodigious) drives round all. 
the other cceleftial Bodies ; the Stars which are 
without Number, and the ftarry Frame of 

Heaven 
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Heaven itfelf. Thefe are placed at a much (%%,'sconé 
ereater Diftance than the Sun, and perform wyw 
their Courfe fomewhat fooner: So that, as I 
faid, the moft diftant, at this Rate, muft finith 
their diurnal Revolution in the fhorteft Time. 
M. That is, indeed, what I fhould have 
afked: The Difficulty, I fee, is vaftly increa- 
fed!——-Well, this only heightens my Curio- 
fity and Defire the more : Unravel therefore 
thefe Wonders, and tell me whence the Mighty 
Force proceeds, which thus whirls round the 
whole Frame of Nature in the Space of one 


Day? 


XXIII. P. I could eafily thew you fuch a 
Trifle as this, if you would explain to me by 
what Force this Chamber we are in, and evén 
the whole Houfe itfelf, whirls round this little 
Globe I have in my Hand, with fuch Rapi- 
dity every Moment. | 

M. Why do you put me off, Phil, in 
_ this joking Way, which is nothing to the Pur- 

ofe? The Chamber does not wheel round 
that little Globe, but you twirl the Globe a- 
bout with your Fingers, while the Room and 
whole Houfe remain immoveable. 

P. If it be fo here, Matho, I am afraid you 
will find it fo in the other Cafe: For confider, 
this little Spot you fee here is our Ifland of 
Great Britain; and \et the Window there re- 
prefent the Sun. Now Britain being in this 
Pofition, or direCtly oppofite to the Sun, we 
have Mid-Day ; but as the Ifland moves thus 


to 


A. MAT HO: or, The 


‘The ‘econ’ to the Haff, the Sun feems to decline towards 
uw the We; and afterwards to fet beyond the 
Mountains, as it lofes Sight of him. The 
_Motion thus continuing all Night, when Bri- 
tain hath got through the Shadow of the Earth, 
and begins to turn about again to ¢be Rays of 
the Sun in the Ea/?, he feems to be rifing in 
that Quarter, and gradually to mount up the 
Sky, as his Spot turns toward him; till it is 
again directly oppofed to him, and the diurnal 
Revolution finifhed.—Now, Marho, is what 
~pafles in the Heavens different from this Re- 
prefentation of the Matter which I have . given 

ou? 

M. Softly, Philon! the two Cafes are quite 
different, I fee plainly the Heavens carried 
from Eaf to We, while the Earth ftands 
full: But here, on the.contrary, theChamber | 
-and Window have no Motion, only you turn 
this little Sphere in your Hand. ; 

P. Certainly, Matho, you do not perceive 
the Heavens to move more than the Earth; 
nor the Earth to reft more than the Heavens: 
Only after fome Time you fee that the Part 
of the Earth, where. you are, hath changed. — 
its Situation with refpect to the heavenly Bo- 
dies, Wherefore your Senfe doth not fhew | 
you either the Motion of the Heavens, or the 
Reft of the Earth, which you ftand upon. 
- And did not you yourfelf, at our firft Meeting, 
fay, You wondered bow the Sun moves over fo 
large a Space every Day, and yet feems not to 
flr out of the Place? ‘ey | 

- M. To 
5 
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-M. To own the Truth, I find now, I do T< {son 


Conference. 
not fee the Motion of the Sun or Heavens, —y-w 
but zafer from my having changed Situation  ~ 

with refpect to them, that they move and the 
Earth ftands ftill. | | 

P. If this be all, would it not be as agree- 
able to Reafon.to infer from this Change of 
Situation, between the Parts of the Earth and 
- the heavenly Bodies, that the Earth moves, 
and the Heavens ftand fill? 

M. I begin to be ftaggered.. 

- P. Where the Informations of our Senfes 
are doubtful, we ought to confider the Rea- 
fons of Things, and determine according to 
_ them, leaving the Informations of Senfe quite 
‘out of the Cafe. 

M. "That is but reafonable, if once we 
were certain that the Informations of Senfe 
were doubtful in this Point. 

P. We will therefore examine the Point 
more narrowly. 


| XXIV. Wherefore let us fuppofe that the 
Earth really moves round on its own Axis from 
Weft to Haft, and that in the fame Time in 
which the Heavens feem to be carried round 
from Eaft to Weft: And then tell me what 
Changes would happen from this real Motron 
of'the Earth, according to the Information of 
your Senfe ? 

M. I cannot indeed be pofitive. 

P. Confider if thefe are the Changes which 
would happen, The Parts of the Heavens 


towards 
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The fecond towards the Haff would come in Sight one 

tenon! after another, while like Parts on the Wef 
would go out of Sight in the fame Manner: 
Or on the Haff fome Parts of the Heavens 
would always be rifing, and on the Wef others 
always be {fetting; the middle Parts moving 
gradually to the fame Hand. And in four 
and twenty Hours the whole Heavens would 
thus feem to rife and fet. Are not thefe the 
Appearances we fhould obferve on this Sup- 
pofition ? | 

M. They are fo in Truth. For I perceive 
now from what is faid before, it is the fame 
Thing as if, the Earth ftanding full, a Man 
were carried with the like Velocity from Weft 
to Eaft, who muft fee the Heavens and Stars 
thus to rife up before, and fink down behind 
him, as you fhewed me when {peaking of the 
Method of meafuring the Earth. I plainly » 
fee that the Earth’s carrying the Man from 
Weft to Eaft, or the Man’s moving over the 
(immoveable) Earth, with the fame Velocity, 
and to the fame Hand, could not alter the 
Appearances of the heavenly Bodies feeming 
to rife as he advanced to the one Side, and fet 
as he retired from the other. 

P. You will eafily perceive, Maztho, fince 
the Motion of the Earth on its Axis muft be 
equable and f{mooth, without Succufflion or 
Jolts ; and fince we fee fuch a large Portion 
of its Surface round us, the Parts of which are 
all relatively at Reft among themfelves, and 
with refpect to us, who mutt be carried along 

wit 


are turned more toward them. 
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with them: I fay you will eafily perceive from The cont 
thence, that we could be fenfible of its Mo- —-\—— 
tion no otherwife than by obferving the Ho- 
tizon (as it is called) where the Earth feems 
contiguous with other Objects; for all the 
Changes produced by its Motion muft appear 
there. ets 
M. 1 apprehend perfely what you fay, 
and fee the Truth of it. A blind Man could 
not be fenfible of his being carried along in a 
Coach, or any other Way, unlefs it were by. 
the Succuffions or Jolting; nor a Man with 
his Eyes open, unlefs he perceived himfelf to 
draw nearer to fome Objects, or leave others 
farther behind him: Neither of which Cir- 
cumftances can be in the Motion of the whole 
Earth. | 

P. Moreover, that the Sun or Stars feem to 
rife higher and higher above us, ought to create 
no Prejudice in our Minds againft the Earth’s 
moving, and their ftanding ftill; for fince 
over our Heads is always upward to us, they 
will feem to rife higher in the Heavens as we 


M. This is eafily conceived; for while the 
Sun is higheft to us at Noon, he feems to be 
mounting up from the Ea to thofe that are 
Weft of us, and low funk in the We/ to thofe 
who are aft of us, — 

P. Well, are not the Changes I named 
thofe which would appear, if the Earth moved, 
and the Heavens ftood ftill? 

M, They are, 

¥I P. Are 

5 
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The fecond — P, Are they not the fame too with the 
wunv~w Changes that really appear ? 

M. They are. 

P. Could any one then on this Suppofition 
conclude that the Heavens moved? 

M. If hedid, he would conclude very falfely. 

P. But fince the Changes really happen 

~ now, which would happen from the Motion | 
of the Earth, cana Man fairly infer from 
them that the Earth ftands ftill 

M. Since you have fhewed me fo convin- | 
cingly that the Changes, which I fuppofed 
would happen if the Earth ftood ftill, are pre- 
cifely thofe that muft happen if it moves, I 

am ready to give up the Queftion. 

P. Let us goa ftep farther if you pleafe, 
and fuppofe that the Earth moved fo {wiftly 
round its Axis, that our Ifland would return 
to the Sun (by Suppofition immoveable) ever 
Quarter of an Hour; in that Cafe what Mo- 
tions do you think fhould we ‘perceive ? 

M. We could then no more perceive the 

_ Motion of the Earth than at prefent: But the 
Sun and Stars would feem to roll over our 
Heads with the Swiftnefs of a Bird flying: 
And the Stars near the Horizon (where the - 
Motion mutt be chiefly perceived) would ap- 
pear to run along the Tops of the Hills with 
furprizing Celerity. In which Cafe indeed 
even our Senfes would feem to inform us of 
the Motion of the heavenly Bodies. 

P. But would they inform us truly? 


mM, Nay; | 


- 
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MM. Nay, their Information then muft be Te frond 
the greateft Fallacy. aw 

P. Our Senfes inform us, Matho, that the 
Moon moves to the North with the fame Ce- 
lerity that the Clouds below her fly towards 
the South: They inform us that the Trees, 
Houfes, and other Objects on the Shore, draw _ 
back from the Ship in which we are, while 
fhe goes out of the Harbour. ; 

M. Enough, Philon, I give up the Point. 
I am fatisfied our Senfes can in no Cafe prove 
to us the Motion of the Heavens; and that 
we are to be determined by Reafon, and not 
the dubious Appearances from Senfe. ° 

XXV. But what Reafon can be given why the 
Earth fhould move rather than the Heavens? 

P. The Earth perhaps is rooted in fome 
- immoveable Bafis, - 

M. I do not pretend that hinders it. 

P.- And what Reafon then, J4atho, can not 
be given, why ove fingle Body, and that one of 
thé {malleft, fhould not revolve on its own 
_ Axis in the Space of twenty four Hours, ra- 
ther than that all the World, infinitely larger 
in Bulk, fhould. be carried round in the fame 
Time with inconceivable Rapidity, as being 
placed at an immenfe Diftance from it: And 
all this to no other Purpofe than to bring a- 
bout the Viciffitude of Light and Darknefs to 
this one little Body? 

M, This really would be fomething like 
foppofing your Chamber-Window and the 
a i whole 
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whole Room to be carried round the little 
Sphere, rather than that the Sphere itfelf 
fhould be turned to the Light, 

P. Let any Perfon, Matho, who contends 
that the Earth does not move, fay, whether 
it receives any other Benefit from this whirl- 
ing round of the whole Heavens, than the en- 
joying the Viciflitude of Light and Darknefs 
every four and twenty Hours, 

M. I fee no other Advantage it can be faid 
to receive. | 

P. But if the Sun alone could procure it 
this Advantage, by his revolving about it every 
Day; to what Purpofe is it to bring in fo 
many huge Bodies to perform this Effect, which 
do not contribute one Jot towards it? 

MM. As this would be quite fuperfluous in. 
Nature, fo the Suppofition feems to be very 
unnatural. 

P. Wherefore, fince they cannot fuppofe 
fuch a diurnal Motion in the Sun alone, with- 
out fuppofing the whole Univerfe to be at 
once carried round; it is certainly more rea- 
fonable in every refpect, to acknowledge the 
Rotation of the Earth on its own Axis, than 
to raife fuch an Infinity of Motion through 
all Nature to no End. 

M. This is really fo abfurd, that one can- 
not help conceiving an Indignation to hear 
that it is contended for: And I fhould think 
the Opinion muft have prevailed at firft, be- 
caufe Men were ignorant how {mall a Body 
the Earth was, and of what Figure: For as a 

{pherical 
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fpherical Figure is moft proper for fuch a Ro- 
tation round an Axis, fo it feems defigned for 
this Motion. | | 

P. And that it is more fpherical or protu- 
berant about the Equator, and flat towards the 
Poles (which I obferved to you before) is ow- 
ing to this diurnal Rotation: But we muft con- 
tent ourfelves with barely mentioning this Par- 
ticular at prefent. 

MM. And yet I have fome faint Notion of 
What you fay: For if we again imagine the 
whole terraqueous Globe to be fluid, I plainly 
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{ee it could not thus roll round on its own Axis, - 


without ri/ing or welling a \ittle towards the 
Middle: And fince the dry Land follows the 
Figure of the Ocean, or fluid Part of the 
Globe, I can eafily allow that the whole ter= 
taqueous Globe muft have fuch a Figure. 

P. This is helping yourfelf to right Con- 
ceptions of this Matter, from a Circumftance I 
had forgot. 

M. I fancy too I now fee the Reafon of a 
Particular, which you mentioned before ; but 
left the Explication of it till a more proper 
Time. | 

P, Pray put me in mind of it. 

M. You faid the Weight of the large Tracts 
of Mountains on the feveral Parts of the Earth 
muft balance each other. Now if the Earth 
had fuch a Bunch on one Side, without any 
Thing to balance it on the other, the Motion 
F conceive could not be fmooth ‘and equable, 
but unequal and hobbling. Unlefs our Tops 

Vor. I, G wers 
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The fecont were tightly balanced and round, we could 


Con erence, 


never get them to go {mooth, or "in, as we 


Om calleit. 


P, Your Diverfions, Matho, are frequently 
of Ufe tous. If the Earth had fuch an Ex- 
crefcence on one Side, without any ‘Thing to 
poife it on the other, that would difturb its 
pinning on an Axis, and. at laft {poil the ha-. 
bitable Globe. Take a Ring with a {mall 
Stone in it, and give it a {mart twirl on a 
fmooth Hable, fo that the Stone may be about 
the Equator or middle of the Ring’s Motion, 
and you will find the Ring will not whirl 
round with the Stone. in that Pofition ; but the 
Stone will rife up till it be in the Pole of the 
Ring’s Motion, and.there it will keep. But if 
there were a like Stone on the other Side, they, 
would both keep to the Fiquator, becaufe of 
their equal centrifugal Force, as it is called, 


XXXVI. M. You mentioned alfo another 
Particular lately, when {peaking of the {pheri- 
cal Figure of the heavenly Bodies, which feems 
ftill to thew. us farther how natural it is that, . 
the Earth fhould have a diurnal Revolution 
on its Axis, and not the whole Heavens with 
all the innumerable Bodies in them. 

P. Let. me know what it was. 

_ Mi. You faid fome of the ceeleftial Bodies, sf) 
among thefe the Sun bimfelf, are always turning 
round, and foew us fucceffvely all their different. 
Sides ;, which, if it be fo, why fhould not the 
Earth turn round likewife on its Axis, rather. 

7 than 
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than all the Heavens keep fuch an eternal 
whirling to fave it the Trouble? 

f vg Tt 3 is very opportunely remembered, M]z- 
tho ; for “fupiter, the largeit of the Planets, and 
far farpalfine the Earth in Magnitude, is’ ob- 
ferved to roll round on his AAS in lefs fan ten 


Hours: Mars performs a Revolution on his 
Axis inthe fame Time nearly as our Earth ; 
and Venus in about twenty three Days, as has 
lately been difcovered’: ‘Though Saturn’s great. 


Diftance from‘us, and Mercury’s being too near 
the Sun, has hitherto hindered the fanie Ob- 
fervation from being made upon them. Now 
laying afide all the other Reafons already men- 
tioned, it is perfectly acreeable that the Earth, 


Wich § is itfelf one ofthe Planets, fhould Haves 
the fame Motion as the reft of ther have (as” 


far as our Obfervations can reach;) and that too 

a Motion fo neceflary to'the Nature and Con- 
dition of a'Planet. Nor is it lefs abfurd ‘in us, 
the Inhabitants of this Globe, to contend that 
the whole Heavens fhould wheel round in 
twenty fout Hours, to anfwer its Neceffities, 
rather than allow the Globe itfelf to move ; 
than it would bein the Inhabitants of the 
Planet Fupiter (if any fach there be) to main- 
tain that the Heavens muft roll round that 


Planet’ in ten Hours, that all its Sides {hould_ 
enjoy the Light fucceffively, rather than grant” 
that their Habitation thould have fuch a dint 


nal Motion. Ragen 
M. And yet they would havethe fame Rea- 
fon to contend for the one, as we have to con- 
G2 tend 
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ae teottend for. the other; fince ‘fupiter’s rolling 

Ken round on his Axis in ten Hours would make 

the whole Heavens appear to them to turn 

round in that fhort time, juft as they feem to 

us to turn round in four and twenty Hours: 

Though it is plainly impoflible that one and 

the fame Revolution fhould be performed in 

twenty four Hours, and in lefs than half that 
‘Limes 

P. You run the Parallel between the two 

Suppofitions very exactly, and might ftill go 

farther: For to a Spectator on the Planet Mars, 

the Revolution of all the cceleftial Bodies would 

feem to be performed in about twenty four 

Hours ; and only in almoft as many Days to 

one carried round on Venus. In fhort, if all 

the Planets turn round on their Axes in dif- 


ferent Times; the cceleftial Bodies, though — 


unmoved, would feem, to Spectators placed on 
thefe Planets, to revolve in as many different 
Times. Nay if any great Body rolled on its Axis 
from Eaft to Weft, while others really turn 
from Weft to Eaft, the Sun and Stars, to the 
different Spectators, would appear to turn from 
Weit to Eaft, and the contrary Way, at one 
and the fame Time. | 


XXVIL. M. Iam fatisfed from this Variety 
of Cafes, that the Senfes are bad Judges of the 
reality of Motion. But fome Things you faid 
yuft now raife my Curiofity to a great Degree. 

_P. What are they? 


M1 
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M. 1 would gladly know in the firft Place, The fecond 
why ‘the Planets perform their Revolutions on C-~j—.d 
their Axes in fuch different Times, without any 
_ Refpect, it feems, to their Magnitudes; as alfo, 
if it be yet difcovered how much higher the 
Earth is about its Equator, than at the Poles ; 
and if Yupiter, which rolls round fo much 
fooner, hath his Equator thus raifed ? 
P. It will be proper, Matho, to delay the 
Confideration of thefe Nicetzes for fome Time. 
M, Let it befo then: But as you have made 
Mention of feveral Planets, which, as far as I 
can gather from your Words, feem to be af the 
fame Nature with our Earth, which you alfo 
called a Planet ; and as you fpoke of the Dz- 
fiance of Saturn, the Magnitude of Jupiter, and 
the Nearne/s of Mercury to the Sun, pray ex- 
plain this Matter more fully. As thefe Things 
are quite new to me, [1 imagine they muft be 
very entertaining ; efpecially, fince you {poke 
as if it were not impoflible that the Planet ‘Yupr- 
ter might have fome Inhabitants refiding on him, 
P. To fatisfy you in fome Sort, I fhall fhew 
you, in few Words, the trueConftitution of what 
is called the Solar or Planetary Sy/ftem, and give 
you a Scheme of it, done by a careful and cu- 
rious Hand, which will make the Thing more. 
intelligible than Words can do. 
-  M. Tam glad of that; for, as you obferved, 
‘the Imagination is beft informed from the Eyes,— 
P. In the Center of the whole Syftem is the 
Sun himfelf, which, notwithftanding the dimi- 
‘nutive Appearance he makes to us at this Di- 
G 3 {tance, 
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ftance, is an 7mmenfe Ocean of Heat and Light. 
Next to the Sun is the Planet Mercury, which 
performs a Revolution round him in about 
three Months time; for Mercury's Motion is 
more fwift than that of any other Planet. As 
he never removes far from the dazling Light of 
the Sun, it is difficult to get a View of him; 
yet fometimes he is feen asa dark Spot on the 
Sun’s Ditk, as he pafies betwixt him and us. 
Above Mercury is Venus, which makes a fine 
Appearance in the Heavens, feeming to dart a 
{trong ,and beautiful Light. She finifhes her 
Circuit about the Sun in two hundred and twen- 
ty-five Days, or feven Months and a half near- 
ly. Next to Venus is our Earth, which toge- 
ther with the Moon, as an Attendant, completes 
its Courfe round the Sun in the Space of a Year, 
in which Time the Moon revolves about it, as 
a Center between twelve and thirteen Times. _ 
Above our Earth is Mars, being the fourth in 


order from the Sun, and takes up near two 
‘Years, or fix hundred and eighty feven Days in 


moving round him: For the Motion of the 
upper Planets becomes always flower. Ata 


great Diftance above Mars is Fupiter, the ftate- 


lieft and moft majeftick of the Planets. ‘He 
hath four Moons, not unlike ours, rolling about 
him, one-without another; which, confidering 
the fhort Duration of their Revolutions, afford 
a delightful Spectacle, and conftant Variety of 
Appearances to a SpeCtator there. "This Planet 


requires little lefs than twelve whole Years to 


complete his Period roundthe Sun, Laft of 
| all 
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all comes Saturn, and clofes up the planetary Thessaand 
Chorus; for his exterior and ample Orbit fur- U7” 
rounds them all. As he is the remdteft from 
the Sun, he inclofes the Syftem with State and 
Dionity, having a miraculous Sort of an “Arch 
or Ring about him, in which he feems to hang 
pendulous ; and Gittiolt that Arch are five 
Moons, Which attend hint through his whole 
Cotte, Hs tHE Icon “des Suk att: The 
Motion’ of this Planet being the floweft of 
all, before he can finith his tedious Jour ney 
Arts the common Center of the Planets, it 
is twenty nine Years and near an half 
Thefe are the feventeen Bodies that make up 
the Solar Syftem ; and, as I faid, this Scheme 
will reprefent to you their Order from the Sun, 
and the Orbits, as well of the fix primary 
Planets, as of the ten Moons, or fecondary 
Planets, which are alfo called Satelites. You 
have likewife marked cn the fame Sheet their 
periodical Times, and the Proportion of their 
Diftances from the Stn; with other Particu- 
lars neceflary to be known, which I would 
advife you to imprint on your Memory ; for 
every Thing in this Syftem is Proportion and 
Regularity. 

_ M. I thall endeavour to obey you. But 
thefe feventeen Bodies are but a {mail Part of 
thofe Lights we obferve in the Heavens. 
dene out. © 2, very fmall Part of them 
too: For beyond the Limits of our planetary 
“World, and at an immenfe Diftance with- 
Out. the Orbit of Saturn, are the fixt Stars, 
G 4 which 
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ghe fecond which you fee fparkling in a Winter Even- 
Lar 2, with fuch various “Splendor and Mag- 
nitudes. 

M. How pleafant mutt the intelligent Con- 
templation of thefe Things be, when the bare 
hearing of them, and looking on this Diagram, 
throws me into fuch an Extafy of Wonder and 
Delight !-—-But here again I muft beg a Re- 
{pite of you for fome Days, till I digeft a little 
in my Mind thefe different Particulars: Left 
the Novelty and Variety fhould make me ei- 
ther confound or quite lofe them. 

P. You call the renewing of your Toil a 
Refpite from it: But I willingly confent to 
what I had defigned to have afked of you, if 
you had not prevented me, 
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T FL<F; 
Third CONFERENCE. 


Objections againft the diurnal Motion of the 
Earth on its Axis anfwered. The difference 
between abfolute and relative, true and appa- 
rent Motion, familarly explained. Of the 
Magnitude of the Sun in refpeét to the Earth. 
A Reafon why the Sun fhould be fo big. The 
Arguments which fhew the annual Motion 
of the Earth. How that Motion is known 
by the Stars in the Night Time. That the 

great Changes in Nature, with refpect to us, 
are owing to the diurnal and annual Mo- 
tions of the Earth. How the Viciffitudes of 
the Seafons,. and lengthening or fhortening of 
the Days and Nights are caufed by thefe two 
Motions. 


XXVIII. P.Y Am glad, Matho, to fee you The thira 
here again. How do you” 

like the Subjects we were upon in our laft Con- 
verfation ? 

M. Extremely well; for I think I enter in- 
to the Reafons of Things pretty exactly, and 
have got by Heart what only required Memory. 

P. Have you no remaining Doubts con- 
cerning the diurnal Motion of the Earth on its 
Axis hc. | | | 


M, I 
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M. I went away, you know, full of it; and 
am {till fatisfied of the Reality of that Motion ; 
but was not able to fatisfy my Companions, fo 
as to bring them over to my Side. 

P. Why fo? 

M. 'They obferved, if we throw a Stone di-_ 
reCtly up, that it falls: down jut at our Feet 
again. But if the Earth whirled with fuch 
Rapidity from Weft to Eaft, the Patt, ftom. 
which the Stone was thrown up, muft be car- 
ried a confiderable Way eaftward, while the 
Stone is in the Air ; fo that it would fall to the 
Welt ofthe Part from whence it was caft up. 

P. 'This is a very common Prejudice, and 
pardonable in young People. . 

M. From this fF raifed fome other Difficul- 


ties to myfelf; as why the Birds, when they 
fly, do not feem ftill to be’ eubried weftward, 


while the Earth moves fo fwiftly below them 
the contrary Way. I have ‘alfo ob(rved, if I 
run with fome Violence, a Breeze always meets 


- me in the Face, though there be no_Air itir- 


ring ¢ Whence I think there ought ‘conftant- 


ty tobea ftrong Wind ftom the. Eaft, while 


the Place we are in is carried from the Weft 


with fuch Velocity. _ If thefe Difficulties could — 
be eafily removed, I fhould be able, I think, to 


deal with my Advertaries 


P. Before they can be removed, you ‘mutt 
underfland- a certain Maxim in Pf ifofophy, 
which is, That a Body placed any where, , par 
takes of the Motion of its Place. — 

M. Explain the Maxim by an Example. 

P 


i 
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_ P. IfaShip be under Sail, and move {mooth- The third 
ly along, the feveral Motions of People below —~— 
Deck, or walking above, are performed in the 
fame manner, asif the Ship ftood ftill. 

M. This I underftand tolerably well ; for 
though I was never at Sea, yet I have been in a- 
Ship while fhe was going out of the Harbour : 

But ftill it does not fatisfy me. Ithink itfhews 
rather, that a Body, which is contained in a 
Thing, partakes of the Motion of that ‘Thing 
which contains it; be it Ship, Vefiel, or what-. 
ever elfe we pleafe to fuppofe. How can the 
Earth be faid to contain the Szove, or Bird, 
which is in the Air? Or how can it be the 
Place of thefe, when quite feparated from it ?- 

P. Youare hard to pleafe, Ifind: But fince 
this will not do, let us come to another In- 
ftance.-—-Suppofitions, you know, coft no- 
thing ; and provided they be not impoffible, we 
may make them at Pleafure, in order to reafon 
from them. 

M. 'This I have obferved from fome Sup- 
pofitions you have made before. 


~ XXIX. P. Suppofe then there was a Plain, 
like the Floor of this Chamber, moving fmooth- 
ly along the Ground, which you may alfo fup- 
pote to be level like a Bowling-green; and we 
may imagine this Plain to be extended to any 
Breadth we have a Mind. Let us likewife 
fuppofe, that a Frog is carried along upon it. 
M. I long to fee the Event of this Suppo- 
ition, tial 
"ld P, You 
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The third =P, You will eafily allow that the Frog 


beaaptl would leap, and perform all its Motions on this 
Plain, in the fame Manner as if it had no 
Motion. 

M. Certainly ; for it isthe fame Thing as if 
fhe were on the Deck of a Ship. | 

P. I fhall go on then with the feveral Cafes 
of my Suppofition, without expecting your 
Affent, or Diffent, till I have done: And then 

fou may give me your Judgment. 

M. We fhail, indeed, fave Words by that 
Means. 

P. Ifthe utmoft Extent to which the 4- 
mal could leap was two Feet, it could leap fo 
far on the Plain, whether that moved, or ftood 
till. Imagine now the Creature to jump two 
Feet in a Diredtion precifely oppofite to the 
Direction of the moving Plain, and that the 
Plain moved juft two Feet in the Time of the 
Frog’s Leap, or while it was inthe Air. Here, 
it 1s evident that the Frog, taking its Leap the. 
contrary Way to the Motion of the Plain, 
would reach two Feet from the Place it ftood 
on: But by Suppofition, the Plain moves juft _ 
as much the contrary Way. _ If therefore there 
were a Hole in the Plain juft where the Frog 
was to light, it would fall on the fame Part of 
the Ground, over which it ftood when it be-. 
gan to jump. This is the firft Cafe. Sup- 
pofe now it jumps the other Way, or in the 
fame Direction with the Motion of the Plain; 
it will then likewife reach two Feet from the 
Place it ftood on, and the Plain moves two 

Feet 
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Feet the fame Way in the fame Time: So that 2¢ tht 
if there was a Hole in the Plain where the PES 
Creature was to light, it would fall on the | 
Ground four Feet from the Place above which 
it began its Leap. In the firft Cafe, the ye/d- 
ing, or contrary Motion of the Plain, when the 
Animal pufhed it to begin its Leap, has fuch 
Effeé:, that it carries the Creature as much back- 
ward, as its own Effort carries it forward: So 
that hah Refpect tothe Ground below the 
Plain, it neither moves backward nor for- 
ward ; ; nor has its Jump any other Effect, than 
if it had leapt perpendicularly up, and fallen 
down again. And any one, not carried along, 
but obferving the Motion af the Animal, with- 
out attending to that of the Plain, attoke ima= 
gine that it rofe, and fell back perpendicularly, 
In the fecond ens the confpiring Motion of 
the Plain carries it twice as much forward, with 
Refpect to the Ground below, as its own finele 
Effort could do. 

M. Pray let me fpeak a Word. 

P. That is againft Conditions. 

M. One fingle Word, to tell you that I con- 
ceive this, ane have obferved, when fome of 
us have Mog in a Boat, and rowing againft the 
Stream with all our Might, all we could do 
was only not to be carried down, but keep 
oppofite to the fame Part of the Bank of the 
River: But if we: rowed down with equal 
Force, we made Way at a great Rate. I have 
done, | Une 


ff, Let 
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ghe third — P. Let us fuppofe in the third Place, that the 
CN Frog jumps to a Side with Refpect to the Di- 
rection of the Plain’s: Motion, or two Fect 
ftraight outward ; and imagine that on the 
Ground below, from the Part over which the 
Creature makes its Leap, there is a Square de- 
{cribed for two Feet outward, to the fame Side. 
The Animal will leap ftraight outward, to a 
Point two Feet diftant ; and that Point is, in 
the interim, carried two Feet downward, by 
the Motion of the Plain: So that if there were 
a Hole at that Point, it would light juit in the 
oppofite Angle of the Square on the Ground ; 
and muft therefore, while it jumpt ftraight 
outward with Refpect to the Plain, have al- 
ways been above the Diameter, or Diagonal of 
the Square, with Refpect to the Ground. 
M. I beg you would hear me but one Word 
again. 
P. Then you may go on by yourfelf, Matho. 
M. Yow ll own it is worth your while to 
hear me. I can fhew this by a Piece of Paper 
moving along another Piece of Paper; and 
that by drawing a Line fideways on the upper 
Paper, and a Square below that on the under 
Paper, as you fuppofed to be done on the 
Ground, a Creature, that moved from End to 
End of the Line, fhould move from Angle to 
Angele of the Square below. Do I not rightly 
apprehend it ? | 
P. You do indeed. In the laft Place: then, 
let us imagine that the.Creature jumps per- 
pendicularly up, and that the Time or Dura- 
tion 
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tion of the Leap is the fame asbefore. It muft The thie , 


fall down again on the fame Part from which 
it rofe, as well when the Plain moves, as when 


Conferences 
# 


it ftands fill: For in the former Cafes, its. - 


Diftances‘on the Plain were the fame, as if 
that had been without any Motion: But this 
Place it alights on now is carried down two 
Feet, while the Animal, is in the Air: And if 
there were a Hole there, it would fall on the 
Groundtwo Feet below the Place from above 
which it rofe. With Refpecé to the Plain, 
therefore, its Motion is a perpendicular Afcent 
and Defcent; but with Refpect to the Ground, 
it is fuch a Curve, as a Frog commonly de- 
{cribes, when it leaps upon the Ground. Now, 
Matho, you are at Liberty to fpeak—— 


XXX, Mi I conceive this well enough; but 


am ftudying to find out fome Way to repre- 


{ent the two different Appearances of this fingle 


Motion.——Suppofe the Plain moving on the 


fame Level with the Top of a Wall, and that: 


you were on the other Side, not feeing the Plain 
moving along, but only the Animal as it mounts 
up and comes down; though it comes down 


on the fame Part of the Plain from which it: 


rofe, you would think that it jumpt along the 
Top of the Wall. 


P. Pou are right: The fame Motion muft- 
make a different Appearance to one carried’ 


along with the Plain, and to another ftanding 


on the Ground. Imagine now, there was. no- 


more. a,Plain in all thefe Cafes, but only that’ 


the 
4 


96 MAT HO: or, The 


cite third the Part the Animal ftands on hath the fame 

wn Motion the Plain was fuppofed to have ; and. 
the Diftances.on the Ground, and the Plices 
of alighting, will be the fame as before. The 
Creature would either fall on the Place imme- 
diately below where it ftood, four Feet down- | 
ward ; move above the Diagonal of a Square; | 
or fall two Feet below, as in the feveral Sup- 
pofitions above. For the Exiftence of the 
Plain hath no Effect on its Motion while it is 
in the Air. 

M. J am entirely fatisfied about every Par- 
ticular of this; neverthelefs, when you fum up 
all in fo few Words, the Thing feems fcarce cre- 
dible. Iam fure I could not have underftood 
it, without the feveral Suppofitions you have 
‘made. 

P. Hence you will perceive what is to be 
faid to the Objection of a Stone thrown. per- 
pendicularly upward. 

M. I perceive, though it rifes and falls per- 
pendicularly, with Relation to the Ground, yet 
abfolutely {peaking, it is carried along with the 
.Earth all the Time, or partakes of its Motion to _ 
the Eaft ; juft as the Animal was carried along 
with the Plain, becaufe it took its Rife from 
that when in Motion. : 

P, You will likewite eafily conceive, if the 
Stone be thrown eaitward, or weftward, (that 
is, with, or againft the Earth’s Motion 5) iat 
mutt itil be carried Eait ; unlefs we fiappofe 
the Force, with which the Stone is projected, 
fuch, that the Projection fhould carry it as 

much - 
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‘nuch Weft, as the Motion of the Earth carried The, thiss 
it Haft. ‘Then abfolutely fpeaking, the Stone G-j-ne 
would neither move Eaft nor Weft. And if 

the Stone were projected with {till ereater 

Force, it fhould really move weftward. 

WM. I underftand; for if, in the firft Cafe 
above, the Jump of the Frog had been three 
Feet, in the Time that the Plain moved two, 
the Creature fhould have fallen on the Ground 
a Foot beyond the Place above which it made 
the Leap. . I underftand likewife, if the Stone 
is thrown neither with, nor againft the Earth’s 
Motion, but to a Side, that is, fouthward or 
northward, that in the Time it is carried South | 
or North, with Refpect to the Earth, it will al- 
fo, by partaking of the Earth’s Motion, be car- 
ried eaftward ; fo that abfolutely fpeaking, it 
will be carried South-eaft, or North-eaft, as 
where the Frog moved above the Diagonal 
Sf a Squared} ghey v | 

P. Nor will you find it difficult to conceive 
how any other Projectile, a Bomb, or Canon- 
Ball, for Inftance, muft partake of the Motion 
of the Earth, in whatever DireCtion it is pro 
jected. nes Bead yk 
_ Mi. I perceive what may be faid in all thefe 
Cafes. The Ball, or Bomb, by partaking of 
the Earth’s Motion, is thrown to the fame 
Diftance, and hits the Mark in the fame Man- 
ner, as if the Earth did not move: So that 
fuch Infiances as thefe can be no longer any 
Objection to the Earth’s Motion, — 

P. As to your next Difficulty then. ~ 

Vou, I, WW M, 'Vhere 


‘he third - 
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MM. There is fomething that occurs, from 
what we have been faying juft now, which k 
would willingly firft fpeak to, 
P, What is it? 


XXXI, M. fam confidering with myfelf, 
how really diftin@ abfolute and relative Mos — 
tions are; and yet how difficult it is fometimes 
to diftinguith the one from the other. 

P. Thofe who confound thefe two Moti- 
ons, Matho, make their Senfe, and not Reafon, 
Judge of the Reality of Motion: But let me — 
ae by an Example, where your Difficulty © 
ies. | 
_ M. In the Inftance you gave juft now of @ 
Body projected to the Weft, with the fame Cele- 
rity the Earth is carried to the Eaft, we fhould 
fancy it to move very {wiftly to the We/, and 
be ighorant, in the mean while, that we our- 
felves were only moving with that Celerity to © 
the Haff, * 

P. This is no more than what you your- 
felf obferved before; when you faid you were 
fatisfied from a Variety of Inftances, That the 
Senfes are bad Fudges of the Reality of Motion. 

M. This I faid, and am ftill convinced of 
it; and that we are to judge of real Motion 
by Reafon, and not the dubious Informations 
of Senfe. But I would know the true Diffe- — 
rence between real and apparent Motion, by — 
the Help of which Difference Reafon may — 
diftinguith between them. 


P, The 
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_ P. The Difference in few Words is this, 2 Becta 
Body may appear to move without any Force ——j-aai 
imprefled upon it; that is, the Diftance be= 
tween it and other Bodies may be changed; 
without its receiving any Impulfe to make it 
change its Place: But a Force mutt neceflarily 
be imprefled to put a Body in real Motion, or 
to {top it again when moving. 
_ M.. Therefore wherever there is a relative. 
Motion, there muft be real Motion m fome of 
the Bodies? 
_ P.. Certainly ; for if all the Bodies in the 
Univerfe were at Reft, the Diftance between: 
any of them could not be changed,unlefs a Force 
were imprefled on fome of them at leaft. 

if. And on the contrary; wherever theré 
is' teal Motion, there muft be a relative Mo= 
tion, of Change of Diftance: _ 

P, That doth by no Means follow: 

M. Pray fhew me how it can be other 
wife: For I think they muft neceffarily ac 
company each other. 7 &s 
_ P. Imagine there was but one Body. in 
Nature, as our Earth, and that no'Force was 
imprefied upon it; would it move, do you 
think, in that Cafe? | 
_ M. Kt could not without fome external 
Force to put it in Motion. ERO: Fy. 

P. Imagine then that fotne Mighty Hand 
imprefled a Force upon it; and tell me what’ 
the Effect of that Force would be? 

M. It would certainly be moved, whether 
any other Body exifted or not, the Diftaice 

! H 2 between 
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between which and it might be changed: For 


Le-y—w it is Nonfenfe to fay that a Force impreffed and 


no Force impreffed, {hould both have the fame. 
Effect. | | 
P. You are right Matho: Real Motion doth 
not depend on Change of Diftance, or the 
Exiftence of another Body; though relative 
Motion doth. For take it thus; Imagine that 
two Bodies only were created in Nature, and 
a Force imprefled on one of them {ufficient to 
move it with a certain Degree of Celerity ; you 
know it would move on without End in the 
immente Space, and with the fame Celerity full. 
M. You have already fatisfied me of that. 
P. Suppofe then, after any Time, that the 
Body, on which no Force was impreffed, were 
annihilated, or removed out of Exiftence, by 
the fame mighty Power that created it; and 
tell me then, would the taking away of this 
Body deftroy the Motion of the other ? 2 
Mé. Nomore than taking my Ball off the _ 
Billiard-Table would hinder my Companion’s — 
from moving upon it. | 
P. Or fuppofe the Body to be reproduced 
again; would the jir/f Body begin to move a- 
new? Or would it move, or not move, ac- 
cording to the Exiftence or Non-exiftence of — 
the other? | oa 
- MM. Iam convinced of the double Abfur-  . 
dity ; either that a Body fhould begin to move 


“without a Force impreffed, or ceafe to move — 


without an Obftacle. This indeed is extreme- 

ly pleafant and intelligible. | | 
P, Suppofe 

4. 
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P. Suppofe again that only our Earth and The, hie 
Moon exifted, and that the Moon rolled about Guj—_ 
the immoveable Earth at the fame Diftance as 
at prefent.. Here is both real and apparent 
Motion, becaufe the Moon is fucceffively op- 
pofite to the different Sides of the Earth: But 
if we fuppofe the Earth fo to be turned round 
on its Axis, as to keep the fame Side always 
expofed to the Moon, this will take away the 
relative Motion: Yet it would be foolith to 
maintain, that giving a Motion to the Earth 
on its Axis took away the Motion of another 
Body. | 

M. It would be a new Kind of Abfurdity 
to affirm that, if both of them moved, neither 
of them could move. 

P. Suppofe again, that only two Bodies 
exifted in Nature, and that both of them were 
put in Motion with the fame Celerity, and in 
the fame or parallel Directions, and there will 
be real Motion in both thefe without Change 
of Diftance, or relative Motion. The fame 
alfo might be fhewn of any Number, or Syitem 
of Bodies; if they were all urged in parallel 
Directions, and with equal Celerity, 

M. This 1s all mighty’clear, 


XXXII. Now to my other Objection con+ 
cerning Birds while fufpended in the Air, which 
feems, I think, more difficult than the former. 

P, On what are they fufpended ? 

M. They fupport themfelves in the Air, 
and fly through it by the Motion of their 
1 | H 3 Wings, 
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abe shied Wings, with which they ftrike againft the 


Sea Air: For if you move a fingle Feather fwiftly — 
you will find the Air make a confiderable Re- 
fiftance to it, as J have often tried. But my 
Difficulty is not concerning their Flight, but 
how they partake of the Motion of the Earth, 
and are carried round with it, though raifed 

above, and quite feparated from it. 

P, Well, it is eafy to conceive that Birds — 
partake of the Motion of the Earth, even while 
they are in the Air; as much as the Frog did 
above the moving Plain, 

M. 1 fhould allow that it might be fo, if 
the Flight of a Bird was fuch a Motion as the 
Leap of a Frog; but it refembles more, I think, 
the {wiming of a Fith: For after they take 
their Azfe from the Ground, they move faft or 
flow, as they havea Mind. And I have often 
obferved a Kite feem to ftand ftill a confiderable 
Time, without moving his Wings at all, 4 

P, Tell me, Matho, how are the Fithes of the ‘ 
Sea carried round by the Motion of the Earth? 

M. They are carried round in the Water of 
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the Sea, which is carried round by the Motion 


‘of the Earth. 

P. How comes the Water of the Sea to be 
carried round by the Motion of the folid Part 
of the Earth? For if you take a foallow Vefel, 
not full of Water, and move it to one Side 
with no great Velocity, the Water will flow 
over the Brim of the Vefiel the contr ary Way. 
Whence, as the Earth began to whirl {wiftly 
€a frward, the Wat er of the Ocean St rie 

ave 
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have taken the Motion, but have flowed weft-The, third 
ward, till it had been fpread all around the —~— 
rphold Surface of the Globe. 

M. I fuppofe, when the Earth firft received 
its diurnal Motion, the Force which produced. 
that Motion was imprefled as well on the 
- fluid, as on the folid Part of the Globe; fo 
that there could be no Hazard of the Sea’ g 
overwhelming the dry Land. 

P. You are certainly right; it was as eafy 
to imprefs the Motion on nthe one Part as the 
other: And without that the Effe@t could not 
have been completed. Befides a dreadful Com~ 
motion and Uproar muft have enfued on the 
Face of the Earth, whilft the Waters dafhed 
with inconceivable Fury againft the folid Pro- 
minencies and Sides of Moanblins But if 
we were willing to fuppofe all: this Tempeft, 
the Event muft at laft have beén the fame as 
on your Suppolition.. 

M. That I do not underftand; pray thaw 
me how it might have been? 

P. It is not indeed to our prefent Purpofe ; _ 
but as it may give you fuller Notions of thefe 
Things, I fhall endeavour to obey you. Though 
the Water of the Sea mutt at firft have been 
put into a terrible Commotion, and fpread 
round the Face of the Globe, it would gra- 
dually have taken the Earth’s Motion, and at 
laft been carried round with equal Celerity. 
And being then relatively at Reit, it would 
have fought the lower Parts, and formed the 
@cean as at prefent. 
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Cnet. MM. Pray explain the Cafe more particular~ 
—y—~ ly: This gives me but a confufed Notion. 

P, You know inthe prefent State of Things, 
the Sea, Rivers, Brooks, &c. partake of the 
Fae S Rochon on it’s ae | 

£, ‘They do. 

is And moving with sr fame Celerity, 
they are relatively at Reft with refpeét to the 
dry Land, or folid Part of the Globe. 

M. The Sea, or a Lake, or Pool, is as much at 
reft with refpect to its Bottom, as a Stone 
with re{pect to the Ground’ on which it 
lies, 

P. When the Water PEERS moves with 
the fame Celerity as the Earth on which it is, » 
that doth not hinder it to run down in Rills, 
Brooks, and Rivers, wherever it finds a Defcent. 

M. It doth not indeed; for being relatively 
at Reft with refpec@ to the Ground, it runs 
down the fame Way on any Declivity, as if 
the Ground were without all Motion. 

P. Though the Motion on its Axis then 
had only been at firft impreffed on the folid Part 
of the Earth, fo that on the firft Commence- 

~ ment of the diurnal Rotation the fluid Part 
would have {pread round the Surface of the 
Globe; yet in Time it muft have had the 
Motion impreft upon it, and at laft have been 
carried round with the ane Celerity as ite 
folid Part. 

M. It muft indeed; for we cannot fghofe 
it to have kept ftill equally {fpread, without 
fuppofing it to be carried round with the fame 

Celerity 3 a. 
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Celerity : And it could not gather into Heights The, thn? 


becaufe of its Gravity. wae 
P. Therefore the Water on the Globe | 
coming at laft to have the whole Celerity of 
the Earth impreft upon itfelf, or being rela~ 
tively at Reft with refpe to the Earth, muft 
have fought to the lower Parts, and formed the 
Ocean according to the Hollows it found. 
M. Now I fee plainly that the Event muft 
have been the fame at laft in either Cafe. But 
might we not likewife fuppote, that the diurnal 
Rotation was impreft by Degrees to prevent 
fuch Diforders? : 
P. We Mortals are forced to proceed thus 
gradually in moft Things; becaufe we have nei- 
ther Power nor Skill to do otherwife : But there 
is no Parity in the two Cafes. This Suppofition 
however might be made, provided it be not un- 
der{tood as a Mark of Impotence in the Canfe, 


XXXIUT. MM. Well, all this is extremely 
pleafant, and by it, I think, I perceive what 
may be faid in the Cafe of the Birds being car- 
tied round with the Earth, and partaking of 
its Motion. | 

P. How then could you fatisfy yourfelf as 
‘to that Point ? 

_M. The Air muft partake of the fame Mo-~ 
tion with the Earth; fo that Birds fly up and 
down in it, as if the Earth, or it, had no fuch 
Rotation. 

. .P, So far you are right: And how came 
_the Air by this Motion ? 
| M. 1 
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‘The third — JV. I imagine the fame Motion muft have 
iomems Deen at firft impreffed on it, as on the Earth 
or Sea: For the Earth could not foon have 
imprefied a Motion on fuch a Fluid, {0 as to 
carry it about with equal Celerity. Andall the 
intermediate Time, it muft, by not moving 
along with the Earth, have raifed dreadful 
Tempefts, both on the Face of the Waters and. 
dry Land, ‘on | 
P. A Motion of the Air, Matbo, much lefs 
rapid than this would be, raifes Storms which 
beat down Houfes, tear the Trees up by the 
Roots, and work the greateft Defolation both — 
by Sea and Land. So that if we add the Dif — 
orders of both Elemenés together (the Sea and — 
Air) they are perfectly inconceivable: But — 
their Rage we find is bridled down, and our — 
Globe rendered habitable. J 
M. It is indeed amazing that our Bodies — 
fhould be conftantly hurried along with fuch — 
rodigious Impetuofity, amid{t fuch furious E- — 
Semeck te and irrefiftible Motions, and yet that — 
we fhould be as little incommoded by thefe, — 
and even as infenfible of them, as if nothing — 
ftirred in Nature! So little indeed that Men 
deny they are! The Liquor in the Cup is not — 
fhaken, the Infant that has but juft Strength _ 
to ftand upright is not molefted, and every — 
- ‘Thing is as ftable and firm as if our Earth 
refted on fome eternal Foundation! 
P. The Reflection is pertinent. If thefe ~ 
Elements were not fometimes allowed to break, — 
2, 
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loofe, we fhould be ignorant how powerfully Uh<, thre 
our Safety was wrought. . yr 
- MM. From all this I now perceive that my 
- Jaft Objection to the Earth’s Motion was en- 
tirely groundlefs: Since the Air is carried round 
with the fame Velocity as the Earth, there 
cannot be a conftant Wind from the Eaf 
(as I fancied) {weeping over the Plains of the 
Ocean, and bearing againit the Sides of the 
Mountains. , | 

P. There could not, fince the whole Mafs 
of Air, or Atmofphere (as it is called) is carried 
with equal Rapidity the fame Way. 

M, From hence I perceive, if a Body were 
fufpended above the Earth, fo as not to. par- 
take of it’s Motion, there would be a furzous 
Guft againft the Weitern Side of it, while the 
Air rufhed violently by it to the Ea. 

P. Such Body would rather be carried along 
with the impetuous Motion of the Atmofphere ;. 
if not raifed above the Height of it. 

M. You have faid that the Moon is carried 
round our Earth: Pray is fhe thus carried round 
by the Force of the revolving Atmofphere? 

P. Nothing like it, Matho: She is carried 
round by quite another Law of Motion, nor 
does the Atmofphere reach fo high. 

M. How high doth it reach above the Sur- 
face of the Earth? 

P. All Appearances in the Atmofphere 
fhew, that it doth not rife one Semidiameter 
of the Earth above our Heads; and the Moon, 
you know, is fixty Semidiameters from. us. 
des | The 
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The third "The true Limits of it, indeed, are not certain- 


Conference. 


-—y—~ ly known: The common conjecture is, that. 


it doth not extend to above forty-five, or fifty 
Miles; though poffibly a farther Confideration 
of the frreaming Lights, which appear fo fre- 
quently in the Air of late Years, may thew 
that it rifes confiderably higher. 

M. What Force then carries the Moon 
round the Earth, twelve or thirteen Times a 
Year? For that is a Point I want chiefly to be 
fatisfied about. 

P. Are not all the other fecondary Planets, 
or Moons, thus carried about their Primaries ; 
and the primary Planets themfelves thus car- 
ried round the Sun, the common Center of 
the Syftem? 

M, They are; and that makes the Solution 
of the Queftion of greater Importance. 

P. To ‘tell you this at prefent would do 
you no manner of Service; it would be like 
{peaking to you in an unknown Language. 

M. But if I come to it in a proper Time, 


it will relieve me of a Pain, as meat does of | 


Hunger ? 
P. You are right. 

—M. Well, I defift. But this brings to my 
Mind one {mall Difficulty more, and then I 
have done with my Objections. 

P. What 1s it? 
M. It is with refpe& to our upward and 
downward. You allowed,. and taught me, 


that upward and downward regarded only the & 


Centers of particular Bodies, as our Earth, or 
the 
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the Sun: And yet in fpeaking of the Order of 
the Planets from the Sun, you faid Venus was 
above Mercury, Mars above our Earth, and 
‘fupiter above Mars; by which I underftand, 
you reckon them all upward from the Sun. 
This perplexes me. | | 

P. The Confideration of this Affair muft 
likewife be put off till another Time. 


XXXIV. However, from this I perceive 
you have the Order of the Solar Syftem in 
your Head. | 7 
_ M. I told youl have every Thing by Heart 
that only requires Memory. I can fet up the 
whole Scheme in my Imagination at any Time; 
but find it difficult to abftract from the Dia- 
gram on the Paper, and apply thefe Motions 
to the great Bodies themfelves in the Heavens. 
Yet fometimes, when without Doors, I en- 
deaveur to fuppofe that ] am carried round 
the Sun with the Earth; having Mercury and 
Venus on the inner Side, or between me and 
the Sun, with Mars, Jupiter, and Saturn, on 
the other Side. 

P. That is not a bare Suppofition, Matho, 
but according to the Reality of Things. You 
take the right Method in making yourfelf fa- 
miliar with the Heavens themfelves: They 
fugge{t quite other Notions, than Schemes 
within Doors can do; and a little Practice will 
make the Thing eafy to you. 

M. But while I am thus employed, many 
Things want Explication; and I have not you 
at Hand. : P, You 
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aoe P. You will foon require amore fkilfull 
trrw Guide: But in the mean’Time I hall convince 
you, rather of my Want of Ability 1 than Incli- 
nation to’ ferve you; and: .in this View only 
you may propofe your Difficulties. 

M. In the firft place I would know what 
may be the true Magnitude of the Sun; be- 
caufe I obferved in sata Defcription of the 
Solar Syftem, you called him a vaft Ocean of 
Heat and Light. 

P. have told’ you sibeady; Matho, that 
the Diftance of the Sun from the Earth is fo 
great, that any Method of meafuring, hitherto — 
contrived, cannot afcettain it; though fome — 
of thefe Methods are extremely fubtile and in 
genious: And without knowing the Diftance 
of the Sun, we cannot be certain of his true 

- Magnitude. 

M. I underftand. They, who make his 
Diftance fromus to be 20000 Semediameters 
of the Earth, muft fuppofe him larger; and 
they who make it lefs mutt fuppofe him 
fmaller; that he.may ftill. make the fame Ap- _ 
pearance totheEye. 3 
. P. Yow are right. Now we fhall lefs err | 
m= making him too large, if we fuppofe his 
Diftance: to be only. moderately ereat: And 
if we imagine that to be about 20000 Semi- 
diameters of the Earth, his Breadth, or Dia- 
meter, will-be fome more than ninety. Times 
as great as the Earth’s, And finee the Diftance 
of the Moon from the Earth’ is only fixty Semi- 
2 ea of the Harth;. if the Sun were placed 

where 
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Tit 


where the Earth is, his Body would fill the The_ thet 


whole Orbit of the Moon, and reach near 
120000 Miles above it. | | 
M. Prodigious! It is not without Reafon 
that you called him: 4 vaft Ocean of Heat and 
Light. 3 


XXXV, P. You will form a better Notion 
of the Largenefs: of the Sun’s Body, from this 
coarfe plain Reprefentation of it, than by ex-= 
preffing the Proportion between it and our 
Earth in Numbers only. But this Scheme 
will fhew to your Eye how large he is with 
refpect to the other Planets, accordine to the’ 
Opinion of the celebrated Monfieur Huygens, 
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who makes the Sun’s Semidiameter a hundred. 


and eleven ‘Times longer than the Earth’s, » 

’ M. Pray let me confider it.—-What a dif: 
ferent Appearance is this! The Sun here- ins 
deed makes a grand and noble Figure, in Com» 
parifon of the Planets. Alas! What a fmalt 
Thing is our Earth! How is it fhrunk up! 

P. Yet this is that mighty Pornt, about 


which the Sun, and all the Heavens too, thould- 


revolve every Day. 


~M. Here is Saturn I fee encompaffed with 


the miraculous Arch you {poke of. How" 


much more juftly might this Planet, or Fupi= 
ter there, which is indeed by far the greateft 
of the Planets, challenge the Pre-emihence of 
having the Heavens to rolk about them? What 
a Difference there is between the ‘Reality’ of 
Things and the Appearance they make’! 
vs 7 P 4 That 
4. 


* 


EI2 
‘The third 
Conference. 


MAT HO: -or, The 
P. That Reflection, Matho, is equally ap- 
plicable to moft ‘Things we know. 
M. I no longer wonder that the Sun fhould. 
ftill appear equally big over the whole Face of 
the Earth ; for this is only to appear equally big 


over the whole Surface of a Point. Nor is the 


-Reafon hard, I think, to be found out, why he 


fhould be fuch a vaft Body. ‘ 

P. WhatReafon, think you, can be affligned 
for it? ; 

M. It is, I fuppofe, becaufe the Heat and 
Light of the Sun were to be diffufed through 
the whole Syftem, as far as Saturn himfelf, 
whofe Diftance from the Sun, as I underftand 
from the former Diagram, is near ten ‘Times 
greater than the Diftance of the Earth from 
him. ; 

- P. Youare perfectly right, this is one Rea- 
fon: But upon another Account alfo, a Body 
containing a prodigious Mafs of Matter was to 
be placed in the Center of the Sy{tem. 

M. Pray tell me on what other Account. | 

_P. It would not give you half the Pleafure, 
nor do you half the Service to have another 
tell it you, that it would do to find it out your- 


felf; which I forefee you will eafily do here- 


after, | 
M. I thall be directed by you. 


XXXVI. In the means Eime it is proper to 
acquaint you, that fome Philofophers place the 
Earth, and not the Sun, in the Center of our 


Syftem. | | 
; M 8 And 
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MM. And how do they difpofe of the Sun in 
that Cafe ? ; 

P. In the fourth Place from the Earth, 
having put in the Moon, Mercury, and Venus, 
between him and the Earth ; about which 
they fay he revolves among the reft of the 
Planets in the Space of one Year. 

M. That is, having fuppofed the Earth im-~ 
moveable in the Center, they afcribe its Mo- 
tion to the Sun. 

P. It is fo: And I would know your 

Thoughts of this Difpofition of the Syftem. 
_ M. Truly I think it is not quite fo proper, 
that the nobleft Body of the Syftem fhould 
revolve about one of the leaft Bodies in it; and 
(which feems worfe) that the Fountain of Heat 
and Light to the whole Syftem (for fuch I 
think we may call the Sun) fhould leave the 
Center, the moft proper Place for difpenfing 
thefe equally, and go here and there, to chear 
one Part of it, while the other Parts are left 
languifhing and uncomfortable till his return. 

P. It would feem fo to an unprejudiced 
Perfon. 

M. Befides, Philon, after what you have 
fhewed me concerning the diurnal Motion of 
the Earth, which the Sun and whole Heavens 
were brought in to fupply, I would be cau~ 
tious in afcribing the Earth’s Motion to the 
‘Sun in any Cafe: For it looks fufpicious as if 
_ this were only from miftaking apparent for 
true Motion, 


Vout. I, i P. That 
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P. That Miftake is indeed the Foundation 
of this whole Hypothefis. But there is an ealy 
_ Way of difcerning how falfe the Hypothefis is; : 
for if the Sun, Venus, and Mercury finifhed 
their Revolutions about the Earth in fuch dif- 
ferent ‘Times, it muft of Neceflity happen, that, 
while the Suz is on one Side of the Earth in the 
Center, Venus or Mercury mut{t be on the op- 
pofite Side; as now the Earth and either of 
thefe Planets are frequently on oppofite’ Sides 
of the Sun. But this never happens, nor can 
happen, fince the Sun is in the Center. 

M. J think I underftand the Force of this 
Argument, by the Help of my Scheme here: 
For fince the Orbit of the Earth is exterior to 
that of Venus, or Mercury, they can never get 
to the Side of the Earth, oppofite to the Sun. 
But. if the Earth were placed in the Center, 


what happens to the Sun now would happen 


to the Earth then. 

P. You are Mafter of the Abgontntl but 
will fee the irreconcilable Difference better, by ’ 
confidering likewife this other Scheme, which 
reprefents the Sy{ftem of the World, according 
to the Opinion of thefe Philofophers. . It is 
called the Péclemaick, as the former is called 


the Copernican or Pythagorean Syftem.—— 


M. I. fee here indeed their Orbits in the 
Order you mentioned ; and by comparing the 
two Syf{tems together, hve Force of this Argu- _ 
ment appears very obvious. : 

P. There are befides, Matho, othet Appear- 
ances in the Heavens, which can never be na- 

I turally 
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turally accounted for, if we place the Earth in bbs thied 
the Center of the Syftem. For the other Planets wny~ 
_feem to us, fometimes to and fill, and fome- 
times to move backward, inftead of going for- 
ward, which is an Appearance they could not 
make to us, if we were in the Center of their 
Motions. 

M. I perceive, by confidering this laft 
Scheme, that the Earth being in the Middle, 
all the other Planets muit appear to it to move 
the fame Way, fome fafter, fome flower ; and 
never to move backward: But I do not fo 
well conceive, in the prefent Cafe, how any of 
them fhould feem to go backward, while they 
really move forward. | 

P. You know the Planets nearer the Sun per> 
form their Revolutions fooner, on a double Ac- 
count, both as their Motions are {wifter, and 
their Orbits lefs. | . 

M. This you mentioned before. 

P, The interior or lower Planets then mutt 
feem, by their fwifter Revolution, to caft the 
exterior Planets behind them, or backward 
‘among the fixt Stars. 

M. I perceive it now, by looking to the firft 
Scheme: And thus Mars, Fupiter, and Sa- 
turn, muft feem. to us to move back a little 
among the fixt Stars, as our Earth paffes be- 
twixt the Sun and them with a quicker 
Motion. 

P. You have it exactly. A Spectator in 
the hicher Planets likewife muft think that the 
éutcrior or lower Planets go backward, or move 

Ia con-= 


eels MATHO: or The 
The thied contrary to the Order of the Signs, as they pafs 
“more {wiftly between the Sun and him. 

M. This lapprehend from the former Cafe : 
If Venus paft between us and the Sun, while 
Mercury moved on the other Side Bf him, 
though both proceeded the fame Way, or 
followed each other, yet they would feem to 
meet and crofs: Whéerice Venus mutt appear 
to go backward, or contrary to the other. But 
is this Obfervation eafy to be made ? 

P. So eafy, that you yourfelf may abiewe 
it in Safurn and Jupiter every Year ; and i in 
Mars and Venus once in two Years. 

M. Y am glad of that methinks: For it _ 
fhews, I take it, both the Copernican Order of 
the Salar Syftem, and the Motion of the Earth 
round the Sun, to a Demonftration. 

P. But eon is {till a more noble Argument, 
Matho, which I would chiefly recommend to 
you, that you may purfue it, when more ad- — 
vanced in thefe Matters; becaufe it illuftrates 
and confirms the Order and Motions of the 
Planets round the Sun, in a Manner eeioge | 
particular, 

M. Pray inform me what it is? 

P. The Times. of the Revolutions of the 
Planets round the Sun, ‘and their Dz/lances 
from him, are fo connected by a certain Pro- 
portion, which flows from a natural Neceffity, 
that one may venture to fay, it is either Igno- 
rance, or determined Obftinacy, that makes 
Men place the Earth in, the Center of the 
a fince fuch a Difpofition would ee 

I the 
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the moft beautiful Proportion, and ftrugeles aan. 


(unfuccefsfully) againft the ftrongeft Neceflity. —~— 
M. 1 befeech you tell me what that Pro- 
portion is, that I may at leaft get the Words 
by heart. 
P. It is this, The Squares of the periodical 
Limes of the Planets round the Sun are akways as 
the Cubes of their Diftances from him. 
M. I fhall imagine that this Sentence con- 
tains fome notable Truth, and as fuch cherith 
it in my Memory. 


XXXVII. But what is the Reafon why 
thefe Philofophers afcribe to the Sun, not only 
a diurnal, but alfo an annual Motion round the 
Farth ? ? 

P. Juft what you furmifed lately ; a mif- 
taking the apparent for the true Motion : For 
while the Earth is carried round the Sun, the 
Sun feems to move the contrary Way. This 
Appearance they took to be real Motion in him: 
As ifany one fhould fancy a diffant Tower to 
move the contrary Way to that which he him- 
felf was going, becaufe it fucceffively intercept- 
ed the View of more remote Objects, in a 
contrary Order, 

_ M. And yet at this Rate, the Sun, beheld 
from different Planets, ( Fupiter and our Earth, . 
for Inftance,) would appear to move two con- 
.trary Ways at once, as the Planets themfelves 
were carried to oppofite Sides; which is ab- 


folutely impoffible. 
| Lie P. And 
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P. And not only twocontrary Waysat once, 

wx Matho, but (as was obferved, with Refpec to 

the diurnal Motion yin vi would {eem to be car- 
ried round the Heavens in very different Times. 
For a Spectator in any of the Planets would 
fancy that Planet immoveable, and impute 
both its Motion, and periodical Time to the 
Sun, ‘Thus, to a Spectator in Mercury he — 
fhould appear to be carried round in three 
Months; and to another in Saturn, Acarcely 1 in 
thirty Years. 

M. Nothing folid can be eftablifhed on an 
Appearance of fuch an ambiguous, and equi- 
vocal Nature as this. But pray let me know 
how I may obferve this annual Motion of the 
Earth ; for we are not fenfible of its moving 
thus. 

P. You have not yet had ‘Time to obferve 


the Retrogradation of the Planets, which is one 


good Way of being fatisfied of the Reality of 
the Earth’s Motion ; as you yourfelf obferved 
Oa a few Minutes a 
. Pardon me ; © did not reflect on that : 

Bar is there no other Way to know it ? 

P. You know you cannot perceive the Mo- 
tion of the Earth with your Eyes. 

M, That's true: We cannot thus perceive 


even its diurnal Rotation ; but infer it from the © 
‘Changes it produces roar us. 


P, It is the fame here ; you can only know 
the Earth’s annual Motion’ from the Changes 
which that produces, : 

MM. By what Changes fhall I know it? 

P. Byt 
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P. By what Changes do you know one Day ,{he thes 
from another? ead 

M. It is fuperfluous to afk that Queftion. 

P. By what Changes then do you knew the 
following from the former Year ? 

M. Every Year has its own Parts, as much 
as the Days have theirs. 

P. Right; now as the diurnal Motion of 
the Earth on its Axis makes Morning, Even- 
ing, Noon, and Night ; fo its annual Revolution 
round the Sun divides the Year into Sea/ons, 
that have fome Relation to the Parts of the 
Day, viz. Spring, Summer, Autumn,and Winter. 

M,. Pray do me the Favour to explain to me, 
how thefe Changes are brought about by this 
Motion of the Earth ? | 

P. The Dedu@ion of this Matter, Pm 
afraid, will fatigue you; for you muft attend 
toa Variety of Circumftances at once: And- 
after all, the Subject does not afford much En- 
tertainment. | 

M. Is it not neceflary to be known? 

P. Scarce any Thing can be more {o. 

M, Where then can I better beftow a little 
Attention ? 

P. Since you are fo refolved, we muft go a 
good Way back: Wherefore tell me, do you 
know any of the Con/ffellations in the Heavens 
by Sight ? 

M. None, except the Plezades, Orion, and 
the greater Bear. 

P. Thefeare fufficient. Have you ever feen 
the Pleiades towards.the End of the Spring ? 

ia M. 1 
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abe third — Jf. I-do not indeed remember, whether I 
WA have obferved them about that Tinié or not. 

P. It was impoffible you could, Matho. 

M. Why was it impoflible? 

P. I fhall tell you; and that fo much the 
more eafily, as you were wont fometimes in 
your folitary Walks to make a four round the 
Sun, together with the Earth. 

M. T did that in Imagination only. 

_ £P. It will be necefiary to do it in Imagi- 
nation over again. 


M. I thall endeavour to falloss you. 
XXXVIII P. When now the Earth, in 


its annual Courfe, is got between the Sun and 
the Pleiades, (for you remember that the fixt 
Stars are far beyond the Limits of Suturn, and 
fo at a great Diftance without the Earth’s 
Orbit ;) when, I fay, the Earth hath got be- 
tween the Sun and thefe Stars, they become 
obfervable in the Night Time, as not being 
intercepted from our Sight by the Sun’s Rays. | 
And in this Manner they appear during the 
whole Winter; only they feem to get more 
weiterly every Night, as the Earth moves gra- 
dually by them to the Eaft. 
- M. This Teafily conceive: Forthe Sunand ° 
they being on oppofite Sides of the Earth, (or 
be within, and ¢hey far without its Orbit) when 
it is Night we are turned towards them, and 
then they muft be confpicuous, : 
P. As the Spring approaches, the Earth by 
Degrees withdraws itfelf, from between the 


Sun . 
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Sun and them, and moves forward to the OP- The third 
pofite Part of its Orbit: Whence it comes to Om", 
pafs that the Sun, placed in the Center, feems 
to draw nearer to the Pleiades; till at length, 
the Earth thus advancing in its Courfe, the 
Sun gets between it and the Stars, which then 
lie hid behind his Rays. , 

M. This is extremely natural and eafy-to 
be apprehended. 

P. And after the fame Manner, while the 
Earth performs its annual Courfe, the Sun, 
which always feems to move the contrary 
Way, darkens, by his uncontrolable Splendor, 
the other Conftellations fucceffively: But ftill 
the Stars oppofite to thofe thus intercepted, 
(between which, to wit, and the Sun, the 
Earth pafles) become confpicuous to it from 
behind. Thus from beholding the Heavens 
in the Night Time, you may difcover the re- 
lative Motion between the Sun and the Earth; 
and determine the real Motion of the Earth by 
the Arguments I have given you before. 

M. All this I can imagine without Diffi- 
culty: The Stars muft come in View fuc- 
ceflively on the Part of the Earth turned from 
the Sun, that is, in the Night Time, accord- 
ing as the Earth advances in its Orbit. 

P. You are right; for after the Pleiades you 
will behold the glorious Conftellation Orion, 
and the Camicula or Procyon, begin to fhew 
themfelves towards the South and Eaft; and 
upon the North the Twins, Caffor and Pollux. 
As the Year advances, the Conftellations. of 


Leo 


yy 
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The thirt Teo and Hydra begin to appear. And from 


iwy~ the South Sirius, the brighteft of all the Stars, 
fhews himfelf blazing fiercely below the Equa- 
tor; and far behind him, to the Eaft, the 
celeftial Virgin with her Spica. Towards the 
End of Winter, Arcturus comes in View, while 
Bootes drives about his Wain from the North: 
At which Time you may perceive almoft all 
the Stars of the greateft Splendor at one View. 
For Lyra and the Swan, as alfo Capella, Per- 
feus, with the Gorgon’s Head, and all that beau- 
tiful Region, either keep near the Vertex of the 
Sky, or dip but little under the Horizon. 

M. O! what Pleafure it gives me to hear 
thefe Things! I fhall certainly endeavour to 
obferve them with Diligence, till I am in 
fome Meafure acquainted with this pleafant 
Subrecty +22 La | 

P. ‘They will make your Evening Walks 
agreeable; nor can you procure yourfelf a 
more refined and innocent Pleafure: Not to 
mention how ftupid it is to neglect fuch Won- 
ders in the Heavens, as if we were bowed 
down like the groveling Brutes. : 

M. Efpecially when we make fuch mighty 
Boaft of having feen this or the other Lord’s 
fine Houfe, or Country-Seat. 

P. If we had a conftant and uniform Dark- 
nefs in the Ether a-Nights, Matho; if fuch a 
Sight could only be feen by going to the An- 
tipodes, or appeared but one Night in an Age, 
who would not crowd to the Place, or watch 
for the Time? 


M., Men 
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M. Men would then crowd, and watch, out The this 
of an unmeaning Curiofity: But a rational Uses 
Spectator is not fatiated with beholding by 
Night, and meditating by Day. 

P. It is fo; knowing the Us and Ends of 
what we behold can only make us put a juft 
Value upon them; otherwife they cloy and 
fatiate, as Baubles do an Infant. 


XXXIX. M. In the mean Time, I think, 
I can colle& fomething farther, from what 
you have faid. 

P, What is it? Pap 

M. Since the Sun appears hus Riaeysr to 
move the contrary Way to the Earth; fince 
_ he darkens by his Splendor that Part of the 
Heavens in which he is feen; and fince the 
Point of the Heavens oppofite to the Sun is - 
that which is on our Meridian at Mid-night, 
as he is at Mid-day, we may know from look- 
ing at the Heavens themfelves at that Hour, — 
(Mid-night, to wit), both the Point of the 
Heavens in which our Earth is, as being then 
on our Meridian, and the Point in which the 
Sun then feems to be, as being directly op- 
 pofite to the other. © 

P. You hit the Matter exaétly. For if the 
firft Degree of Libra (that I may fpeak of 
Names of which you have not yet heard) be 
on our Meridian at Mid-night, the Earth, to 
an Eye placed at the Sun, would appear to 
be in that Point; whence we know that the 
Sun is in the oppofite Point, or in the firft 

Degree 
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Bs teed Degree of Aries, which happens about the 
say gth of March: re thus they proceed, ace 
cupying ftill oppofite Points through all the 
following Signs of the Zodiack. 

MM. Though I am not quite a Stranger to 
thefe Names, yet pleafe to make me better 
acquainted both with the Names, and the 
Things they fignify. 

P. That is but reafonable.——This cileeet 
Globe, you know, reprefents, on its convex 
Surface, the concave Face of the Heavens. 
The great Circle here, which cuts the Equator 
obliquely, having one half of it raifed to the 
North, and the other depreffed towards the 
South, is called the Echptick. It is, indeed, 
the very Orbit of the Earth; but it ‘feems to | 
be, and is called the Way of the Sun, for a 
Reafon already often mentioned; becaufe the 
Sun feems always to move in the oppofite 
Point of the Earth’s Orbit. It is divided into 
twelve equal Parts, which are called Szgus. 
Thefe are known by the Names of certain 
living Creatures, which here you perceive 
painted in odes Aries, Taurus, Genuni, &c, 

M. I have Shc arte the Naas and ie 
tures of the Creatures: But why is the Circle 
itfelf called the Echptick? 

P. Becaufe the Eclipfes of the Sun and 
Moon happen in, or near it. 

_ M. Does the Sun ever appear to move out 
of this Circle, which, you fay, is called the 
Way of the Sun? 


P. Never ; 
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P, Never; but the Moon’s Orbit cuts it The thira 


at a {mall Angle, whence fhe moves always a Bras) 
little out of it, except in the Points of Inter- 
fection; the Confideration of which Matter is 

foreign to our prefent Purpofe. 

M. I have a Notion of the Eclipfe of the 
Moon, that it happens by her paffing through 
the Earth’s Shadow, as you fhewed me before. 

P, Weil; the Eclipfe of the Sun is occafion- 
ed by the Interpofition of the dark Body of the 
Moon, between 4zm and us: And as the one 
happens in, or near the Fwi//, fo the other can 
only happen in the Change of the Moon. 

M. I now, indeed, remember, I faw a 
notable Eclipfe of the Sun fome Fime ago; 
and heard People talking much about it. A 
{mall Ring of the Sun’s Body fhone round the 
Moon; whence, I perceive, he muft be at 
leaft larger than the Moon. 

P. And that not a little, if you confider at 
what a vaft Diftance he is beyond our Satellite. 

M. \t muft be fo. I hope I fhall foon have 
the Pleafure of underftanding thefe Things 
better. 

‘P. To return; you are chiefly to take No- 
tice of four Points of the Ecliptick, becaufe 
much depends on the Knowledge of thefe. 

M. What are they? 

P. The firft of Aries and Libra, which 
are called the Eiguznoctial Points ; becaufe when 
the Sun, or rather the Earth, is in thefe, the 
Days and Nights are equal to all the Inhabi- 
tants of the Globe: And the firft of Cancer 


and 
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The. third and Cap, icarn, which are called the Solfitial 


Conference. : 
amin’ imend P o7nts. 
_ M. I perceive the Points themfelves on the 


Globe, and think I know the Reafon why 
the laft are called So//fztal. | 
‘ P. The Reafon is not hard to be found out. 

M, Since the Sun in thefe Points of the 
Ecliptick is fartheft diftant from the Equator, 
either to the North or South, before he begins 
to return, he feems'to ftand a little, his Mo- 
tion poflibly appearing then flower. 

P. It is fo indeed. And from his turning 
back at thefe Points, thofe two leffer Circles, 
parallel to the Equator, are called Tropicks ; 
for the Word fignifies turning back. When 
he comes to the Iropick of Cancer, it is our 
Summer Solftice; and we have then the long- 
eft Day, and the fhorteft Night: But when 
he is got down to the Tropick of Capricorn, or 

Winter Solftice, our Days are fhorteft, and 
Nights longett. 
~ M. It is but reafonable, I perceive, that - 
thefe Points fhould be chiefly taken Notice of ; 
fince when the Sun is in thefe, (or rather the 
Earth, as you obferved,) he either makes our 
Days and Nights equal, or gives one of them 
their greateft Length; fo that our moft re- 
markable Changes begin from them. 

P. The Obfervation is juft. Laftly, you 
perceive here the Polar Circles, as far diftant 
from their refpective Poles, as the Ecliptick de- 
clines from the Equator, which Diftance you 
may yourklf meafure on the brazen panos 

aes 
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_ M. It feems to be about twenty-three De- The thira 


Srees. | Conference. 
. P, And almoft an half. ' 


XL. M. Thus far, I think, I underftand: 
But how are we to find out in the Heavens 
themfelves thofe Signs of the Zodiack, where 
certainly there are no Effigies of the Creatures, 
whofe Names the Signs bear, as on this paint 
éd Globe? 

P. The four Points we have been fpeak- 
ing of are known and determined by aftro- 
nomical Obfervations; and the Degrees are 
reckoned from the firft of Aries eaftward, or 
through the following Signs (as they ufed te 
fpeak) in every Sign thirty Degrees.: Hence 
the Signs themfelves are known and limited ; 
fince each of them takes up the twelfth Part 
of the Ecliptick. And thus it is known what 
_ Stars are contained within fuch a Space, fo 
that they can be reduced to their proper Sign, 
and the Degree of that Sizn: And when once 
a few are known, we come to the Knowledge 
of the reft without much Difficulty. As for 
Example, the Plecades we {poke of are in the 
twenty fixth Degree of Aries, and four Degrees 
diftant from the Ecliptick northward. From 
thefe you will eafily difcover both the Names 
and Places of the neareft Stars, and from thefe 
again others; remembering always to make 
yourfelf acquainted with the Stars of the great- 
eft Magnitude firft, for thefe will- direét you 

bett, 
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cbs third Heft. And thus you may make a Map as it 
——— were of this Part of the Heaven. 

M. To that Purpofe this artificial Globe, 
I prefume, will be of Ule. 

. P. OF very great Ufe; For on it you have 
the Names and Places of the Stars marked ac- 
cording to the late{t Obfervations. 

MM. And the [Heavens and Globe are to be 
confulted by turns. 

P. That will be proper: Only you muft ° 
firft underftand foto fet, or rectify the Pofition 
of the Globe, that it may reprefent the Face’ 
of the Heavens at any particular Time. You 
will alfo eafily. fee that the Winter ‘Time, and 
the long and clear Nights, are fitteft for this 
Purpofe: You may then have the Profpedt of 
the whole Converfion of the Heavens almoft in 
one Night. | But a Friend will fhew you more 
in two or three Evenings, than you could o- 
therwife find out by yourfelf in a long Time. 
After that, a little Practice will make the Thing 
both eafy and agreeable. That Seafon will al- 
ways return with Pleafure to you: Every Year 
will renew. your former Acquaintance: You 
will have a chearful Temper, and find rational 
Entertainment, while others are eaten up with 
the Spleen and Vapours. | | 

M, T fhall long exceedingly for that Seafon. 

P. You will find it more difficult to obferve 
the Stars when near the Horizon, than when 
they are got higher up; for the Air is more 
grofs and thick, while we dire& our View 

_along 
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along the Surface of the Earth. And for the The thin 


fame Reafon, Stars not far diftant from each renga 
other, when near their greateft Altitude, feem - 
farther feparated while they rife in the Eaft, or 

go down on the other Side; which you will 
obferve at firft, not without fome Surprize. 

M. 1 have, indeed, obferved a Tiree, or a 
Man, to appear taller and larger, feen through 
a fogey Air, than when it was perfectly clear. 

P, Even when the Air is cleareft, it is till 
thicker near the Earth, becaufe of the Vapours 
conftantly rifing: And when you look at an 
Object on the Horizon, the Eye encounters 
more of this Thicknefs, than by looking higher 
upward, 

M. Poffibly, it is this Thicknefs of the Air. 
near the Earth, that makes diftant Mountains 
appear blueifh ; and, ifa great Way off, fcarce 
ditinouithable from the dlue Ether. 

P. It is very well obferved, Matho ; and this 
fhews us that the Atmofphere becomes purer 
and finer, the higher it rifes, If it were as 
grofs for forty or fifty Miles ftraight upward, as 
for an equal Diftance outward, or near the Sur- 
face of the Ground, we fhould neither enjoy 
the Light of the heavenly Bodies fo pure, nor 
the Heat of the Sun to fuch a Degree, as at 
prefent. The Sun would often appear co- 
loured, with his Edges well defined, the 
Strength of his Rays being taken off, as fome- 
times: he appears now when near the Setting. 

_M. Tam glad of having ftumbled on the 
‘Obfervation ; “What you fay fatisfies me, that 
Vou. I. | eee. the 
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ecu: we ‘higher Air becomes ftill more clear and 
aw tranfparent: It muft have been very uncom- 
‘fortable, if our Heat and Light had been thus 
greatly abated. And from this, I think, we 
‘may infer, that the Altitude of the Atmofphere 
cannot be very great. | 

P. Indeed, Matho, that is uncertain.’ The 
‘Air is a Springy, or elaftick Fluid: The upper 
Parts of it, therefore, muft be at fuch Diftance 
from the Earth, that their Gravitation to it, 
and Repulfe from the lower Particles, may be 
in Equilibrio, ‘Their Attraction to the Earth 
can there be but very fmall, and their repelling 
Force is exceeding great. 

M. Leaving that Affair then; in turning 
round the Globe here, I perceive the feveral 
Signs do not keep within their own Limits. 
~ P, There are fome Niceties obferved about 
the Equinoctial Points, which is not worth 
oe while to dweil upon at firft. 


XE. M Things then being, I sieniehs, 
tightly prepared, pray fhew me how the great 
‘Changes in Nature, and the’ Diverfity of Seafons 

Tare brought about by the annual Motion of the 
3 Earth. 
~<~ P, In Order to this you muft 1 imagine your- 
F} in good’ Earneft to be carried round the 
‘Sun, with the Earth, for one whole Revolution. 

M. Since you have thewed me that we are 
thus conftantly carried round him, it is only 
imagining a ‘real Matter of Fad, drawn into a. 

|“ Rarrower “Compafs, 
“?P. At 
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P. It will be proper to begin from the firft The ‘hird 


Degree of Libra: for the Earth being there, —~ad 
the Sun muft appear in the firft Degree of 
ries, and you may fancy that this is the ninth 

of March, or vernal Equinox, _ | 

MM. Let us fet out then. , : 

P. Call to Mind, likewife, that the Axis of 
the Earth points conftantly to the Pole of the 
Heaven ; that Point, namely, which feems im- 
moveable in the Earth’s diurnal Revolution: 
For by this Means it happens (becaufe of the 
immenfe Diftance of the Heavens) that the 
Axis keeps {till parallel to itfelf. 7 

M. ‘This Ido not underftand ; pray explain 
tt alittle: 92 Gio 1x 8 

P. 1 imagine a Diameter drawn through 
the Earth’s: Orbit; from North to South, or 
from the firft of Cancer to the fir of Capricorn : 
And if the Earth’s Axis was produced, when it 
is in the Extremities of that Dameter, the 
two Produétions would meet in the Pole of the 
Heavens,’ and with that Diameter form a 
Triangle + And yet the Axis in both thefe Po- 
fitions feems exactly parallel to itfelf. 

M. When its Productions make the two 
Sides of a’"Friangle? — 

P. Even in that Cafe. 

M. This I cannot comprehend, unlefs I 
fhould fuppofe thefe two Sides immenfely 
long, and the Diameter of the Earth’s Orbit 
extremely fhort, with Refpect to either of 
them, or like a Point between them. 

- P. That ts indeed the very Cafe, 
. K 2 MM, Then 
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Ghe third © “M. Then it feems the whole Diameter of 
tomy the Earth’s Orbit is as little, with Refpect to 
the Diftance of the Heavens, as. the Semi-dia- 
meter of the Earth is, with Refpect to the 
Diftance of the Sun. 

PE -AtAsaio, 

_ M. This is amazing! We can farce sd 
a rae Notion of the Diftance of the Sun, 
which yet is but as a Point in Comparifon to 
the other. At that Rate the whole planetary 
Syftem muft be but a fmall Thing, compared 
with the ftupendous Concave of the fixt Stars. 

P. Lefs than a Nut-/fhell, compares with. 
fome fpacious Dome. 

M. I muft remember this, and think of it 
more at Leifure-—— 

P. Here likewife is an eafy, intelligible 
Figure of the whole annual Revolution, which 
will fomewhat help your Imagination. 

_ M. 1 perceive there Aries on our Right- 
hand, and Libra, whence we are to fet out, on — 
our Left: And I fancy we are to move ac- 
cording to the Order of the Signs, or towards — 
ee 1cOrn. | 

P. Laftly, remember, that the Earth rolls 
round on itsAxis, or performs the diurnal Re- 
volution, all the Time it is carried round the 
Sun, For if that larger Globe reprefented the 
Sun, and this fmall one the Earth, it is as if I~ 
carried the little one round the bigger, and at 
the fame time turned it on its Axis. a 

M. I underftand: But all thefe various Ad- 
monitions put me in Mind of Phabus’s tedious 
: Advices . 


Cofmotheoria Puerilis. 133 


Advices to his Son, before he would permit Ths, tht 
him to mount the Chariot. sie : 

P. We are juft going to ftart. But firft, 
obferve how Things are, in the Pofition the 
Earth is in at prefent : For, becaufe the Equa- 
tor of the Earth is now exactly oppofed to the 
Sun, and he enlightens always a Hemi/phere, 
or half of its Surface, his Rays will reach to 
both Poles. Whence from the diurnal Revo- 
lution of the Earth, the Days and Nights are 
equal all over the Globe. 

MM. You told me before, it was fo at both 
Equinoxes, and now I perceive the Reafon of 
It; we are in the Rays of the Sun for one half 
the diurnal Revolution, and in the Shadow of 
the Earth, or Dark, for the other half. 

P, Itis fo: Let us now fet forward; and as 
we proceed daily with the Earth toward the 
South, through Libra, Scorpio, and Sagittary, 
to the Beginning of Capricorn, the Sun feems 
to rife above the Equator, and move to the 
North, through the oppofite Signs Aries, Tau- 
rus, and Gemini, to the Beginning of Cancer. 
 M. Not fo faft.—-—— The Earth, you 
fay, 1s now on the South Side of the Sun. 
Why ?—becaufe its Axis, always refpecting the 
North-Pole of the Heavens, is now more turned 
to him : Therefore he muft be on the North 
of the Earth. ‘s 

P. So far you are right. <s 

MM, And this is the Reafon why he feems to 
rife higher to us: For, fince over our Heads is 
always upward to us, as the Axis (keeping pa- 
: | K 3 | rallel 
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ane. ‘hird allel to itfelf) turns us more to him, he ap- 
i pears to rife higher above us, And for the 
fame Reafon, the South-Pole turning from 

him, he feems to fall lower to them, 

P. You conceive perfectly well what Effect 
the Parallelifm of the Earth’s Axis has. Now 
fince the Sun began to rife through the northern 
Signs ; that is, fince the Earth began to be a- 
mong the fouthern Signs, and fo turned its 
North-Pole more to the Sun; his Rays fall 
fhort of the South-Pole, and reach beyond our 
North-Pole, and that daily more and mote, as 
the Sun feems to rife higher. Whence it 
comes to pafs (the Earth fill continuing to roll 
on its Axis) that the Days grow always longer 
with us in the north Parts of the Earth, and 
fhorter to thofe who live on the other Side the 
Equator. 

M. J underftand; for now it happens that 
on this Side of it, the greateft Part of the diur- 
nal Revolution is performed in the Light of the 
Sun; but on the other Side, the greateft Part 
is performed in the Shadow of the Earth, 
Whence I fuppofe their Nights muft grow 
equally long with our Days, and their Days 
erow fhort with our Nights. 7 

P. Itis, indeed, exactly fo.——When the 
Sun has at length reached the Beginning of 
Cancer, and we are come to the firft of Capri- 
corn ; that is, when.he feems to have got to 
‘the northmoft Pomt, and we are really in the 
fouthmoft Point of the Earth’s Orbit, our Days 
are at the longeft, and theirs on the other Side 
the Equator are at the fhorteft, M, And 
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MM, And how far. do the Sun’s Rays reach? 74 
then beyond the North-Pole ? ee ed, 
_ P. Juft as far as he feems to have rifen a-. 
bove the Equator ; that is, to the farther Side: 
of the Arétick Circle ; and, on the oppofite 
Part, they reach only to the nearer Side of the 
Antarétick Circle. Whence the firft is all in the 
Light, and the laft all in the Earth’s Shadow. 

M. 1 fhould have perceived this, without 
afking you the Queftion. For fince he always: 
illuminates a Hemifphere, or half of the Earth’s 
Surface, he muft fhine as far beyond the one» 

Pole, as he has advanced nearer it ; and as far 
fhort of the other, as he has receded from it. 

P. And now we are at the Tenth of Fuze ; 
for the Earth has performed in the interim 
about ninety-three Revolutions on its own 
Axis. 

M. Thus far, Ithink, I conceive perfedly. 

P. And now, Matho, that we are on the 
fouthmoft Point of the Earth’s Orbit, let us 
imagine that we obferve the A/tztude of the 
Pole, and mark it down. 

M. To what Purpofe ? 

P. You will fee immediately. 


XLII. Having thus travelled with the 
Earth through the firft Quadrant of the Eclip- 
tick ; from the Tropick of Capricorn, we be- 
gin to move eaftward, through Aguarius, and 
Pifces, to the firft of Aries; and the Sun the 
contrary Way, from the Tropick of Cancer, 
through Leo, and Virgo, to the firft of Liéra. - 

| KR, M, Let 
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dtr, Cet* me, if you pleafe, confider the 
i Earth’s Motion in this Quadrant. —-Its Axis 

always ref{pecting the North, or keeping pa-. 
rallel to itfelf; and the Sun feeming to move 
weftward, as we advance Eaftward; the In- 
clination of the Axis northward will gradually 
ceafe to be turned to him: So he muft lofe of 
his Altitude, or feem to defcend to the Equa- 
tor again, by the fame Degrees as he feemed to 
rife above it in the former Quadrant. | 

P. You exprefs the Appearances with much 

Propriety. And as to the Length of the Days 
and Nights ? —— 

M. The Days muft be fhortened from the 
Solftice to the autumnal Equinox, in the fame 
manner as they were lengthened from the ver- 
nal Equinox to the Soiftice: For it is eafily 
feen that the Sun muft enlighten the Earth in 
the fame manner when he returns to the Equa- 
tor, as when he departed from it. _ 

P. Becaufe in equal Diftances from the 
Solftice the Earth’s Axis is equally inclined to 
the Sun ; fo that its Motion through this Qua- 
drant is only the Converfe of its Motion in the 
laft. 

M., 'That makes it fo eafy to be apprehended : 
The only Difficulty is to conceive it in the firft 
Quadrant. And now that we are come to 
the firft of Aries, the Days and Nights muft 
be equal again; as when we fet out from the 
firft of Libra. | 

P. One Particular here however is worth 

_ your Notice, | | 
: M, What 
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"MM. What is it ? 

P. The Ardtick Pole hath been in the Light 
of the Sun, all the Time from the vernal to the 
autumnal Equinox; that is, all the Time the 
Sun hath been among the fix Northern Signs, 

_M, This is abundantly obvious : For as foon 
as the Earth moved by the firft of Libra, his 
Rays reached beyond the Pole ; nor have they 
yet left it, when we are got to the Beginning 
of Aries, - rats 

P. And the South Pole hath been all the 
Time in the dark. ieeves 

M. That is equally plain: But the Sun will 
make up its Lofles when he is among the 
Southern Signs. pti 

P. He will indeed. : 

M. And hence it follows that at the Poles 
of the Earth, there is but one Day and one 
Night in the whole Year. 

P. Youare fo ready in thefe Things, Matha, 
that I think we need go no farther in the an- 
nual Revolution. 

M. By all Means finifh the Earth’sCourfe.— 

P. We leave the firft of Aries then on the 
12th of September, and the Earth begins to 
move North from the Sun: Our Pole now is 
turned gradually away from him, becaufe of 
the conftant Inclination of the Axis north- 
ward, and the South Pole is turned more to 
him. Whence he feems to fall down below 
the Equator to us, and to rife higher to thofe 
on the other Side of it; for over their Heads 
is upward to them likewife, In this aly 

the 
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zee ed the Night is lengthened the fame Way, as the 
w= Day was from the eppofite Equinox, till the Sun 
arrives at the Beginning of Capricorn, by our 
being carried to the firft of Cancer, which is on 
the 11th of December. And then our Night 
is become as long as our Day was in the oppo- 
fite Solftice ; and the Day as fhort as the Night 
was then. | ? i 

M. What a beautiful Regularity there is in 
all this Motion | ‘ 

P. Being now come to the Northmoft Point 
of the Earth’s Orbit, let us obferve the Altitude 
of the Pole again; and we fhall not: find it 
raifed any higher, than in the oppofite Point; 
though we have been carried towards it by the 
whole Length of a Diameter of the Magnus 
Oriis. is ee 

M. I thall furely remember the Obfervation: 
By it I fee clearly that that Diameter, how long 
foever, is but as a Point compared with the 
Diftance of the fixt Stars.—— _ Tee | 

P. In this Situation of our Globe, Nature 
feems to lour upon us; and we fuffer in our 
Turn. the Rigours of the hard Seafon. Our 

_ Rivers are frozen over, and the Earth is cover- — 
ed with deep Snow ; While on the other Side 
the Equator Summer reigns, and the wearied 
Inhabitants feek the Shade to fkreen them 
from the fcorching Heat of the Noon-Day Sun. 

MM. By the fame wonderful Motion of our 
Globe, I fee the Bounty and Smiles. of Nature 
reach all its Inhabitants ! 


iP. From 
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P. From this chill Solftice we begin to or, 0. 
move South, and the Sun feems to return wyrw 
northward ; till the Earth, coming again to the 
firit of Libra, finifhes its annual Courfe, having 
in the mean Time performed about 365 Re- 
volutions on its Axis, and thereby divided the 


Year into as many Days. 


XLII. Now, Phzlon, you have made me 
Matter of the Thing I fo much defired. The 
Earth’s Motion from Sauth to North of the Sun, 

with the Parallelifm of its Axis, are as pleafant 
as new to me. Nothing could have given me 
a clearer View of this grand Revolution, unlefs © 
I had been taken up into the Heavens, and be- 
held the whole annual Courfe from fome con- 
venient Station on high. 

P. You are to make the fame Tour then by 
yourfelf, I fuppofe, fince you are fo mightily 
pleafed with the Speculation. 

M. Not once, I affure you, nor confined ta 
thefe /ttle Draughts on Paper; but under the 
open Heaven, where I fhall have Scope. And 
at no Time of the Year can I thus go round the 
Zodiack, but I muft come to the Place where 
we then really are. There I will ftop, and. 
confider the Face of Things in that Pofition of 
our Globe ; and by doing this frequently, the 

' Heavens themfelves will at length become my 
Diagram. | 
P. This will be an agreeable enough Pa/s- 
Time, Matho, when you happen to be cloy’d | 
with your other Diverfions, as you own’d was 
the Cafe fometimes. M. 1 
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| Aiea M. Thave even been fometimes fick of myfelf, 
1 Philon, having nothing to do that I could take’ 
a Pleafure in: And if that be the Spleen or Vas 
pours you fpeak of, it isa bad enough Difeafe. — 

P. So much the worle, as it : befpeaks a weak: 
and feeble Mind. ? 

M. Yam obliged to you for teaching me how 
to prevent it.—But tell me, what would the 
Face of Things be, if the Equator and Eclip- 
tick coincided into one? 

PB. You have already found out Things 
more difficult than this: Wherefore imagine 
your Suppofition to be Reality, and then try to 
anfwer your own Queftion. _ | 

M. My Lazinefs deferves a feverer Reproof: 
Pray obferve then if I can reprefent the Con- 
fequences of fuch a Cafe juitly—~The Sun 
would be conftantly on the Equator: There- 
fore there would be aconftant Equinox, or Equa- 
lity of Night and Day, all the Earth over: In, 
the fame Place there could be no Diverfity of 
Seafons, becaufe the Sun would ftill be at the 
fame Diftance from them: And laftly, we’ 
might difcover the Limits of the Year, that is, 
the End of a Revolution ofthe Earth round the 
Sun, by the Stars feen in the Night Time, on 
the Sidé of ‘the Earth turned: from the Sun ; ‘Bue 
not eafily by his apparent Motion by Day. And 
indeed in that Cafe the annual Motion of the. 
Earth round the Sun, would be, I think, al- 
moft needlefs ; fince we fhould have the fame 
Degree of Heat and Light from: him, -if the 
Earth ftood ftill in the fame Part, and me 

ve 
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ved on its Axis, as at prefent : Only we could cn ‘pra 
then have but one Face of the Heavens, and 
the fame Stars conftantly expofed to our View | 
in the Night Time: Which (if you would 
not think me alittle vain) I own I fhould be 
forry for: And Iam fure the contemplative 
Part of Mankind would reckon it a prodigious 
Lofs. 

P.. You have deduced the Confequences 
very juitly, Matho: But what fhould we gain 
or lofe by this Change of Conftitution ? 

M. We thould lofe, 1 think, a great deal. 
At the Equator and neighbouring Parts all 
Things would be violently fcorched with the 
Sun conftantly over their Heads: In thefe Parts 
where we live, it is tobe doubted if we could 
have any Grain, any Harveft, or Ripenefs of 
Vegetables, having never more Heat than now 
about the middle of March: Elfewhere, eternal 
Winter, without.the Hopes of a returning 
Spring, would banifh Mankind from a great 
Part of the habitable Globe. - And | certainly it 
is wonderful that from fuch a {mall Obliquity 
of the Ecliptick, fo many agreeable Viciffitudes, 
and fuch Advantages to mankind fhould arife! 

P. Your Refleétion is well grounded; and 
{o it is for the moft Part; we do not attend to 
the Advantages of our prefent Conftitution, till 
we confider fairly the Confequences that would 
enfue on a Change-—— 

_-M. But what are we.to think of the other 
Planets? Do ats enjoy the fame Viciffitudes ? 


'~£P, The 
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The third  P, The fame, or at leaft not much diffe- 
trrw tent: They are dark Bodies like our Earth ; 
have a diurnal Rotation on their own Axes; 
and are like our Earth, carried round the Sun, 
- Thefe Lhe Crcumfiances mutt produce the fame 
Changes 7” Kind, though perhaps not the fame 
an Degree. An “fupiter and Mars, the Eclip- _ 
tick nearly coincides with the Equator: In © 

Saturn thefe two Circles decline farther from 
each other, than on our Earth. Whence the 
firft two Planets have a lefs Difference of Sum- 
mer and Winter than what we enjoy; but the 
Jaft a greater. And on what Account foever 
we may fuppofe a diurnal Revolution to be 
given to Jupiter and Mars, there will be ftill 
greater Reafon for allowing it in Saturn ; if it 
be at all proper to fpeak of the Equator of a 
Planet without fuch a Revolution. : 

M. But how fhould one know thefe Planets 
from other Stars, fince they do not keep the 
fame Place, but move, as our Earth does, 
through the confequent Signs of the Zodiack ? 

_ P. That very Circumftance makes it eafy to 
know them. For ona very ‘little Acquain- 
tance with the Heavens, you will be {urprifed 
to find a great Star in any Part of them, which 
ufes not to be there. You will foon become 
acquainted ‘with their Courfes and Periods, 
and know in what Part of the Heavens they 
ought to be found. And if you would have 
more Exactnefs, you may have recourfe to the 
aftronomical Tables: It will give you the 
ereatelt Pleafure to be able to calculate — 

ore 
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fore hand, where they muft be at any given Tbe, hd 
Time. iT 
M. You double my Curiofity, by flattering 
my Hopes fo agreeably.——But as we have 
gone through a good many different Subjeéts in 
this Conference ; if you pleafe I would retire, 
and try to recollect them, while they are 
yet frefh in my Memory: peas cs 

P. 1 am fatished, and wifh you good Suc- 
cefs, Matho: Thefe Subjects are but dry and 
un-entertaining, a 

M. If Ycan make them plain to myéelf, 
that will make them pleafant. Befides, I think 
you artfully decried the Defcription of the an- 
nual Motion, that I might be the more furpri- 
fed with the Agreéablenefs and Variety of the 
Things reprefented. - oa =] 
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OTHE 
Fourth CONFERENCE. 


From the Confideration of the Beauty and Order 

of the Planetiry Syfiem Matho zs led to en- 
quire how it began at firft to be; or who was 
the Author of fuch a Work? The Reafons are 
laid down, by which this may be difcovered. 
That the Planets are conftantly impelled by 
two diftintt Forces, without which they could 

~ not revolve in Orbits about the Sun: That 
any Body of itfelf refifis to revolve about a 
Center: That Gravitation, and the Attraction 

~ of Cohefion, cannot be the Effects of Matter, 
or any mechanical Caufe fhewn from Variety 
of Arguments. Hence Matho difcovers that 
thefe Effects muft proceed from the immediate 
Power of the Deity. The Unity and abfolute 
Perfections of the Supreme Being deduced in 
a plain and natural Way. 


The fourth LLV:, P ees a congratulate Matho 
sfondi © on his fafe Return from the 
{tarry Regions? 
M. You may, if you pleafe, though I 
found every Thing fafe and agreeable there. 
The Bull, the Scorpion, the ceeleftial Archer, 
and all the poetical Monfters difappeared : 
My only Solicitude was, to conceive rightly 
the annual and diurnal Motions of the ae 
Soo coal an 
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and how thefe occafion the Viciffitudes we vas 
obferve in Nature. This I in fome Sort ac- 
complifhed: But now an Affair of oreater 
Moment takes up my Thoughts, 

P. What may that be? 

iM. When I confider attentively this va/ 
Frame of the Planets, fo imple in its order, 
and yet find that this Simplicity is the Source 
of fuch Variety, I am perfectly aftonithed. 
Wherefore let me afk you, how fucha Frame 
began at firft to be; or by what Force thefe 
frodigious Bodies are thus conftantly driven 
round the Sun, and detained in their Orbits > 
I find I cannot be eafy till I know the Cau 
and Origin of thefe Motions. ; 

#. You may afk what you pleafe, Matho; 
but Iam refolved to anfwer in my own Way. 

MM. What is the Meaning of this, Philon } 

P. The Meaning of it is, that I am not 
willing to difappoint you by a plain and ready 
An{wer. : 

M. ‘That Meaning is above my Compre- 
henfion. | 

P. The Cafe ftands thus; a Queftion of 
{uch Importance is not to be anfwered in a 
Word, like Fué#ts, for which no other Reafon 
can be given, but that they fo happen: Here 
we mutt proceed at Leifure, that the Truth 
may rather appear from the Reafons on which 
it 1s founded, than be delivered in bare Words, 
as when a School-matter teaches a Child. 

MM, I remember you told me fomething like 
this before, and it is certainly a right Method : 
| ie L 3 Bue 
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The fourthBut as it is a long Time fince you firft faid fo, 
onference. 

i pleafe to tell me now more fully the Reafons 
| that lead to the true Anfwer of this Queftion. 

P. Even that I am not difpofed to do. 

M. Then I perceive I can expect but little 
Satisfaction in a Point, which you yourfelf 
own to be of the greate{t Importance. 

P. You are to proceed thus, Matho; tell 
me frankly what common Senfe fuggefts to 
you concerning the Motions of thefe heavenly 
Bodies: I fhall furely oppofe you ‘Tooth and 
Nail; but do you maintain your own Side of the 
Queftion, as far as Reafon can fupport you. 

M. ‘This is a very unequal Match, and not 
a great deal to your Credit, I think. ? 

P. The Match, I’m afraid, is not fo un- 
equal as it would be: However, it will be of 
fome Adyantage to me, to hear the Sentiments 
of plain and unbiafied Nature, on fuch a Sub- 
jet. For it is here, as in Life, we Men live 
according to the Mode, and argue from Au- 
thority: So that though I lofe in the main, I 
fhall gain in hearing your natural Sentiments. 

M. Without replying to thefe Flourifhes, £ 
think fome mighty Force muft be neceflary, 
to put thofe huge Bodies once in Motion; and 
then they ftand in need of a conftant Direc- 
tion, otherwife they would every Minute leave 
their Orbits; fince no Body of itfelf can revolve 
about another in a free Space. 

P. What fhould hinder it? | 

MM. What fhould hinder it!——Is it necefiary 
that it fhould of itfelf fo revolve ina free Space? 
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_#&. Ido not fay it is. we een 

M. It is your Bufinefs then, I think, rather eae 
to fhew me what fhould caufe it, than mine 
to fhew you what fhould hinder it. For if 

there be no Caufe to produce the Effeg, though 
there be nothing to hinder it, the Efe can 
never be produced: Nor can there be a greater 
Impediment to any Thing, than the Want of 
a Caufe to produce it. 

P. It may be fo- 

M. Nay, it cannot be otherwife. I perceive, 
Philon, you are endeavouring to puzzle me; 
but I can maintain this againit you, or any 
Body elfe. Befides, I know from a hundred 
diferent Inftances in my Diverfions, that if I 
ftrike a Ball, or any fuch Thing, it goes 
ftraight forward, but never moves in a Circle, 
{ remember nothing that moves in a Circle, 
except when we drive a Stone round ina 
Sling; or perhaps when fome light Body is 
carried round in a Whirl of Water; which 
certainly is not applicable to the Planets dee 
{cribing circular Orbits in free Spaces. | 

P. How do you know that the Spaces in 
which the Planets move are free? They may 
be full of a fubtile Matter. 

_ MM. Look you, Phifon, Iam yet but a raw 
Dijputant, and know not all your Arts of dif 
concerting People; nor fhall I ever ftudy them, 
fince I think they only obftruct the Difcovery 
of Truth: But this 1 know from Experience, 
that our Earth, for Inftance, is furrounded 
with no fuch denfe Matter, as could keep it 
L 2 | within 
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The fourth within the Limits of its Orbit, which it muft 


Gonference 


tAy~ endeavour SN to break through, by its 


-tapid Motion*. Befides, fuppofing that fome 
fuch impalpable Stuff, as ‘this fubtile Matter of 


yours, could drive the Planets round, what, 1 


pray you, muft drive this Matter bitnd: and 


every Particle of it? This increafes the Difft- 


‘culty. And if you fhould fay that this Matter 


does not move round with the Planet, but 
ftands ftill, it muft, by its Refiftance, ftop the 
Motion of the revolving Body, inftead of keep- 
ing it within its Orbit; which increafes the 
Difficulty another Way. Nor have I forgot, 
when I fay this, what you told me concerning 
the Atmofphere’s furrounding the Earth: But 
it reaches to no great Height, and partakes as 
well of the Earth’s annual, as diurnal Motion. 


‘And its annual Motion remains to be account- 


ed for, as much as the Earth’s; fince its diurnal 
Motion could not be OE PAAE accounted for, 


‘than the Earth’s was. 


P. Thefe are the Things, Matho, which 1 
was defirous of hearing from yourfelf You 
are fooner and more ftrongly convinced, by 
entering into the Difcuffion of Particulars, and 
difcovering the Reafons of them yourfelf, than 
you could have been ‘by hearing the fame’ 


Things from me: And as this is the moft ef 


‘feCtual, fo it is by far the fhorteft Method. 


* Cortera, que in vortice delata in orbems redeunt, ejufdem funt 
denfitatis cum cortice, &F eadem lege cum ipfius partibus quoad ve~ 
bocitatem {9 curfus determinations moventur, Prop. $3. Lib. 2, 


M. Tell 


‘Princip. D, Newton, 
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M. ‘Tell me then by what Force, or the Di- The, fourth 
rection of what Caufe, the Planetsthus continue W-~;— 
to move round the Sun in circular Orbits? | 

P. By no Force, and, the Dire¢tion of no 
Caufe at all. 

M. And yet I have fhewn you juft now,’ 
that a Body muft go ftraight forward, and 
cannot move ina Circle, unlefs it be conftant- 
ly kept in, as a Stone is by the Sling. 

P. But pray take Care, left your Diverfions 
deceive you in this Point. 

' Mf, Which Way? 

P. When you throw a Stone ftraight for-. 
ward, it doth not move ftraight forward; but 
always draws nearer the Earth, and at laft falls 
onit.- . 

M. Itis fo, indeed. But hold a littl.—— 
This is excellent! How oft have you told me, : 
that the Action of falling downward, is not the 
Aétion of the Body itfelf which falls, but the 
Effect of another Caufe? This is what I am 
contending for, and your Inftance to the con- 
trary makes againit yourfelf. 

P. I fee youare flufht with Succefs, Matho: 
But leaving this Inftance as we found it, What 
would you fay, if I fhould deny that the-e 
was any Caufe that kept the Stone toa circular 
Motion, while it is whirled round in the Sling ? 

M. If you denied fuch a Caufe in good 
Earneft, I could eafily convince you, provided 
you could be convinced by Reafon. 

P, Convince me if you can. 


les Sate RLY, MM, 
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wv XLV. M. I fhall not ftay then to obferve 
that you feem to deny this Fué in a very con- 
tradictory Manner; but afk you, if a Stone 
put into a Sling could move in any Manner 
without fome Hand ? 

- P.-It could not. 

~ M, And then, could it move round ina_ 
circular Space, if the Sling did not conftantly - 
keep it within thofe Bounds? 

P. I cannot tell. 

_ lM. Come, fpeak ingenuoufly, Phzlon: I 
undertook only to convince you, provided you 
would ftand to Reafon.——For tell me what 
happens, if you let the String go? 

P. The Storie immediately flies out. 

M. Doth not, therefore, the String con- 
ftantly imprefs another Force upon the Stone, 
in drawing it {till back to the Hand, as it 
were the Center of its Motion? 

P. YT own it does. 

M. ‘The Stone then is conftantly prefied, 
or urged by ¢wo contrary Forces: By the one, it 
would inceflantly fly out, this belongs to the ' 
Stone itfelf; and by the other it is as inceflant- 
ly kept in, this is the Action of the String. 
Fave you any Thing to reply to this? 
~ P. Nothing. : 

M. There is another Confideration, like- 
wife, that confirms all this, and in which 
any Boy would be able to give you Satis- 
faction. 

ya Pray let me hear it, 
M. If 
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_ WM. If we whirl round the Stone with more The fourth 
Velocity, it fometimes happens that the String —~—< 
breaks; which fhews, that as the circular 
Motion becomes {wifter, the centrifugal Force 
(as I now remember you called it before, when 
{peaking of the Ring twirled round on the 
Table) becomes ftronger. 

P. It does certainly, otherwife the String 
~would not break. 

M. And mutt not this Increafe of centrifu- 
gal Force require an equal Increafe of contrary 
Force to keep the Stone to its Orbit? 

P. It muft.——And now, Matho, you have 
convinced me fufficiently; but at the fame 
"Time you have taught me how I may con- 
vince you, if you fhould deny again any of 
thefe Things, you have juft new affirmed. 

M. That I fhall be very far from doing: 
But pray what do you mean by fuch an In- 
finuation ? 

P. I fay, that this our Earth, and every 
one of the Planets, is conftantly urged or im- 
pelled by two contrary Forces; ome which 
always drives the Planet ftraight forward, and 
another which keeps it conitantly from running 
out, by retracting it towards the Sun, the Center 
of its Motion. What do you think of this? 

MM: I think it is eafier to affirm than to 
prove it. 

P. What do you deny in it?-——Well, fince 
you feem in Doubt what to deny, tell me, 
~ ‘Would the Earth placed at this Diftance from 
the Sun move any Way without a Hand ; 

L 4 that 
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aos, futh that is, without a Force impreffed upon it by 
yr fome Caufe? 
M. \t would certainly remain there for ever. 
_ P. Would it begin to move forward, think 
you, or pack anty upward or dovewande 
M. 1 own it could move no Way, more 
than the Stone in the Sling. 
P. Some HAND, therefore, (whatever that 
may be) impreties one Force upon the Earth. 
M. I own it. 
oP. But if-only one: Forcé-were imprefied 
upon it, driving it ftraight forward, what 
would happen } Would f keep to a bicGilac 
Orbit, if another Force did not conftantly 
draw it towards the Center? 
M. It could not of itfelf keep toa circular 
Orbit, more than the Stone. 
P. For if no other Force acted, what would 
enfue ? 
M. Jt would undoubtedly begin to leave its 
Orbit that Inftant. 
P. Does not, therefore, fome HAND in- 
ceffantly imprefs a fecond Force, to prevent— 
M. It is enough, Pézlon; I always forget 
to make the Application from common In- 
{tances, where our own Experience is Judge, 
to other Cafes lefs attended to; though the 
fame Reafons are applicable to both: But now 
I fee there is an equal Necefiity for the con- 
ftant Impreffion of both Forces, as well in the 
Rev olution of fuch vaft Bodies as our Earth, 
as in this ordinary Experiment. And indeed, 
this is the Notion I myfelf had at frft; though 
I did 
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I did not perceive the two different Forces fo pes al 
diftin@ly, nor was I fo much fatisfied about C~ 
the reality of them. 

P. For cana Body, the greater it is, require 
lefs Force to give it any Sort of Motion ? 

M. It requires a greater, furely, and that in 
Proportion to its Magnitude. 

P. Since then a Stone twice as big would 
require double Force, and one thrice as big 
triple Force, and fo on; confider with your- 
felf, how great that Boreé muft be, which 
drives round, and keeps to a circular ‘Motion, 
fuch a Body as the Earth, loaded with Richi 
vaft Mountains, and prodigious Rocks, and 
flying with fuch Rapidity. | 

M. Such Force is above our Bitiinnltent 
becaufe we know nothing can be compared 
with it. Yet I fhould have fomewhat a jufter 
Notion of it, if I knew what the Earth’s Ve- 
locity in its Orbit were. | 

P. It would be an eafy Matter to fhew you 
that, if we were certain of its true Diftance 
from the Sun. But, as I have faid before, 
that Dittance is highat to undetermined. . 

M. However, fatisfy my Curiofity fo far, 
as to tell me its Velocity, on the common 
Suppofition? 

P. If the middle Diftance of the .Earth 
from the Sun be two thoufand of its own Se- 
midiameters, its mean Motion in its annual 
Orbit is nine hundred and fifty-three Englhifh 
Miles ina Minute: But if its. Diftance be 

twenty-one thoufand of thofe Semidiameters 
(which 
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The fourth (which comes nearer the general Suppofition) 
—~— ina Minute of Time it flies full a thoufand 
Miles. | 

M. This raifes my Aftonifhment above 
Expreffion. If I confider a prodigious Body, 
near eight thoufand Miles in Diameter, fhoot- 
ing through the Ether at the Rate of fixty — 
thoufand Miles in an Hour, and that we our- 
felves are carried along with it——But is this 
to be depended upon? 

P. If that be the true Diftance of the Earth 
from the Sun (and fome have made the Diftance 
between them much greater) this Velocity of 
it is as certain, as it is that it moves at all. 

M. This looks like the Exaggerations I have: 
heard of in fome of the Mahometan Legends. 

P. Thofe Legends, Matho, are only the 
Productions of an ignorant and ir regular Fancy: _ 
Butalas! themoft unbounded Fancy is narrow, 
in Refpect of the Power of that Caufe, which 
we have now under Confideration. 

M. I fhall not be able, for fome Time, to 
eet over the Amazement this Particular has 
thrown me into, 


XLVI. P. It is proper, before you go far- 
ther, to let you know, that the one of thefe — 
Forces, which prevents the Planets from run- . 
ning out in ftraight Lines, by drawing them 
conf{tantly inward to the Center of theirMotion, 
is called by Philofophers the centripetal Force ; 
and the other, by which they would run out, 
is Called the excurfor ‘y or projectile Force. ye 

M, 'Thete 
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M. Thefe Names exprefs the Difference of The fourth 
the two Forces very clearly. ee 

P. As to the Obfervation which you Boys 
make, that when you whirl the Stone about 
with more Velocity, its centrifugal Force be- 
comés the greater, it is very much to the Pur- 
pofe: For, as you rightly obferve, the cen- 
tripetal Force (or the itretching of the String | 
to keep it in) is increafed equally. ‘Therefore 
knowing the Quantity (or Strength) of one of 
thefe Forces, you muft always know the other; 
and you will find the Increafe of the centrifu- 
gal Force very regular, according to the In- 
creafe of Velocity ; which may be of great Ufe 
to you hereafter. 

M. (little thought our Diverfions could 
have been fo ufeful to us in thefe Matters. 

P. As it is of Confequence to you to be fa- 
miliarly acquainted with the Necetfity for thefe 
Forces, pray anfwer me a few Queftions. 

M. Aik what you have a Mind. 

P. If neither of thefe two Forces were im- 
prefled upon a Planet, what would follow? 

M. Nothing; for the Planet would reft in 
the fame Place, as much as the Stone did in 
the Sling, when no Hand moved it. 

P. If the centripetal Force were only im- 

refled, what then would be the Confequence? 

M. The Planet would ftraightway be drawn. 
down towards the Sun. 

P. If only the projectile Force atted? 

M. It would run out through the ceeleftial 
Regions, without Let or Hindrance, | 
, P. 4 


166 M AT FHiO: or, The 
The fourth P Tf fome HAND fhould imprefs both 


CN Forces together, fo that neither of them could 
overcome the other, what would be the Effect? 

M. The Planet could neither draw nearer 
the Sun, being hindered by the excurfory Ten- 
dency; nor run out to a greater Diftance from 
him, being kept in by the centripetal Impref- 
fion; but muft neceflarily revolve in a Circle. 

P. But perhaps it is not neceflary that both 
Forces fhould ac upon the Planet ge AE | 
and every Moment? — 

M. It is as neceflary here as in the Expe- 
riment of the Sling: For in the inftant either 
of thefe Forces ceafed to act, one of the two 
Confequences juft now mentioned would fol- 
low. Our Earth, for Inftance, would either 
be drawn down owes the Sant or fly out 
through the cceleftial Spaces. 

P: Tide fee then of what Difficulty it 1S, 
and -what Force it conftantly requires, to 
make a Body revolve about a Center in a free 
Space. 

M. I fee this fo clearly, that (if the Body 
be a Planet) I have not Words to exprefs how 
difficult and wonderful an Effet it is, and 
what the Force mutft be; fince any little Peb- 
ble, driven round a Center, requires the con- 
fant AGtion of an external Cauf>, and that act- 
ing in two very different Manners. But the 
more difficult this Effet is, fo much the more 
impatient am I to know the Origin of fuch 
Force, fo juftly applied: I beg thevefare you 
would not keep me any longer i in'Sufpence. 


P. Why 


aw 
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P. Why fhould you ftill urge this Queftion Th: fourth 


_ fo prepofteroufly, and fo wide ‘of the Purpofe ? ESS 
From the very Beginning you muft know the 
Caufe of Gravity at all Events: Now you are 
folicitous to know what Cau/fe fo conftantly im- 
preffes this Force on the Planets. You fee a 
prodigious Force is necefiary; you fee this pro- 
digious Force is fupplied, and juftly imprefied 
for attaining the End: And is it not very hap- 
py for us that Things are fo? That Power and 
Force are not wanting in Nature, to our com- 
- fortable fubfifting; though we fhould neither 
know bow nor whence they are fupplied ? 

M, Why did not you tell me from the Be- 
ginning then, Are we not very happy that all 
Things are fo as we fee them, though we fhould 
know ditt gy farther about hea ¢ garth: would 
be a Compend of Knowledge indeed, and an 
End of Enquiry! Have you not told me that 
nothing is fo pleafant to the rational Nature 
as the Difcovery of Truth; nothing more ge- 
nerous than to eaeicaie Know edge? Is 
it generous or fair, Phzlon, firft to irae in me 
a rational Defire, and then to feem to envy 
me the Gratification of it? 

P. That is not the Cafe, I can affure you, 
Matho: But fince you are fo importunate, we 
fhall come to the Caufe im: nediately; thoush 
the longer it had ‘been delayed, it muft have 
been difcovered with the, greater Cer ee 
for which Reafon I was willing to put it off 
for fome Time. H 

M. As 
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The fourth MM, As you have encouraged me to oppofe 
w——— and contradict you, you need not fear I fhould 
give my Affent till I were fully convinced of 

_ the Truth of what you advance. 


P. To come to the Point then. 


XLVI. Tell me, do you remember an Ob-. 
fervation you made before, when we were 
{peaking of the Figure of the cceleftial Bodies, 
from which you inferred that they were all 
fpherical? | 

M. What was it? 

P. It was that this Attraétion, which ob- 
tains through the whole Mafs of our Earth, and 
belongs to every Particle of it, is no lefs pre- 
valent in all the other Bodies of the Univerfe. 

M. I remember it very well, and am ftill 
of the fame Mind, fince that mutual Tendency, 
of all the Parts of any Body to each other, 
muft naturally bring them into a fpherical Fi- 
cure. It is not enough that they come into 
Contact any how, fo as to. form an irregular 
Figure: They muft ftill move to that Point ' 
where the {tronger Force draws them; and 
thereby form, and tend toaCenter. In Fluids 
this is very plain, let the Body be a hundred 
or a thowfand ‘Times as big as our Earth, as - 

you then fhewed me. And in this Cafe we 
mutt diftinguifh, I conceive, between the two 
Sorts of Attra€tion, that of Gravitation, and 
that of Cobefion. "They are quite didaaee 
Forces, and preferved diftiné in their Effects, 
even 1 when they tend the fame Way, as Ss 

then 
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then likewife explained. - It is thus the Parti- @¢,/o" 
cles of Iron, which tend to the Center of the —~—— 
Earth, adhere to other Particles of the Metal 
in the fame Direétion, by a different Sort of 
Force: The two Forces, you faid, could not 
have been preferved more diftinét, though the 
Particles had been large enough to admit of 
Pulleys and Engines to be faftened to them, 
and though they had been wrought by the 
moft fkilful Hands. In fhort, as Gravitation 
is a Tendency of every Particle of Matter, to 
be in Contaé with every other poffible Parti- 
cle, this could never form a tough, a hard, or 
a brittle Body: Therefore it leaves Matter ftill 
in the leaft poffible feparate Particles, without 
any particular Degree of Cohefion between 
neighbouring Particles. It only regards the 
Figure of the whole Mafs, and as it effects no 
particular Cohefion between Parts in Contact, 
it muft neceffarily produce Roundnefs of Figure 
in every Body great or fmall: And wherever 
it is otherwife, the Effect muft be hindered 
by the different Degrees of Cohefion in parti- 
cular Bodies; as you fhewed me it was in the 
Mountains, which are fupported by hard and 
unyielding Rocks, that they may keep to that 
Height fo neceflary to a habitable Globe.-—— 
You likewife fhewed me in the moft convincing 
Manner, that the fame Attraction of Gravita- 
tion is indifpenfibly necefiary to preferye the 
great Bodies of the Univerfe in that fpherical 
Figure. Without this, Water would not be 
Water, nor could fluid Bodies conform them- 
| | felves 
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felves to a globular Surface, as we fee they 
conftantly do. ‘They might admit of, or re- 
main in any Sort of Figure, how wild or irre- 
gular foever; or if any Force detached them, 
they might remain in the ambient Space, with- 
out feeking back again to their proper Center. 
Nay, all Matter might thus remain fcattered 
and diffipated in the wide Expanfe.——From _ 
thefe Confiderations, this Attraction of Gravita- 
tion feems to me the only Power in Nature, ad- 
apted to form Matter into {pherical Bodies ; and 
the neceflary Cement, without which they could 
not be preferved in that Figure; and therefore 
we mutt fuppofe that it firft obtained, and ftill 
prevails, through all the Stars of Heaven, as 
well as between all the Particles of our Earth, 
or of the other planetary Bodies, which we 
know to be prodigious Spheres of Matter. 

P. 1 find, Matho, you are not idle when 
abfent : You have greatly improved the flen- 
der Hints I gave you. Nothing can be more 
juftly obferved, than that the Attraction of 
Gravitation, fince it 1s a Tendency of every 
Particle to be in Conta with every other pol- 
fible Particle, can effect no particular Degree 
of Cohefion between the Particles in Contact. 
Hence this Attraction leaves, as you faid, the 
leaft poffible Parts of Matter loofe and fepa- 
rate among themfelves, fo as to move eafily 
one upon another, provided their Diftance 
with refpect to the Center of their Tendency 
be not changed. We cannot conceive that 


from this, or from any other uniform Impref- 
| fion 
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fion on the Subftance of Matter, thete fhould 7:,f*"s 
arife a Diverfity, or Irregularity of Figures a~ ——~— 
mong the Particles, to hinder their eafy Mo- 
tion, or fliding one uponanother. Irregularity 
of Figure proceeds from different Degrees of 
Force, varioufly impreffed (or different Degrees 
of Cohefion) in order to conftitute different 
Sorts of Bodies, ‘Thus this Attraction, as you 
rightly inferred, only regards the Figure of the 
whole Mafs ; and that, one uniform and regu- 
lar Figure, to wit, the /pherzcal : Whereas the 
other Sort of Attraction is confiftent with any 
Sort of Figure, how irregular foever. And 
thus we may be fatisfied that any Quantity of 
Matter in thefe Circumftances, (that is, the 
moft fluid poffible) muft form one great Body 
perfectly fpherical. We muft likewife con- 
ceive (according to the Order of Nature) that’ 
this Sort of Impreffion was firft made upon 
Matter; and that the particular Attractions,. 
which conftitute the different Degrees of Co- 
hefion, and form the various Species of Bodies, 
were fuperinduced upon it. It was certainly 
necéfiary, before the particular Sorts of Bodies 
could be formed out of the common Mafs, 
that the Particles fhould all be brought to one 
Placé. And accordingly all the Particles of 
the feveral different Kinds of Bodies which we 
know, were once ina fluid Form; the Bodies 
themfelves therefore were formed out of Mat- 
ter under thefe Circumftances. | 

MM. This natural Deduction even affitts the 
Imagination ; and the Reafons affigned thew to 

eo. ‘Ls M . satis 
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ee Fane Satisfaction, that this Attraction firft formed 
———— (as I {aid before) and ftill preferves the fpheri- 
eal Figure of all the Stars in Heaven, as well as 

of all the Bodies in our Solar Syftem. 

P. J am glad you are fo much Mafter of 
this Subject: You could not have recollected 
thefe Particulars, and reafoned upon them thus 
at amore proper Time; nor can any Thing 
be of more Service to you in the Enquiry we 
are upon at prefent. Wherefore tell me, Mazho, 
do you think that this Attra@tion of Gravita- 
tion, by which thefe Bodies {till preferve their 
fpherical Figure, obtains or acts only within 
their Surfaces ? 

_ M. This Queftion, after what has been faid, I 
fhould think, cannot be difficult : However, let 
me confider it, that I may be able to give fuch 
an Aniwer as may be fatisfactory to us both. 


XLVIII. Toward the Center of every great 
Body is downward with refpec to it; from. 
that Center is upward: ‘This only happens be- 
caufe of the AttraGtion or Tendency to that 
Center from the ambient Space. — It is cer- 
tainly fo round our Farth: The falling of Rain 
from the Clouds, and the Defcent of heavy 
Bodies projected upward, plainly fhew it. If 
Bodies thrown upward were not retracted, the 
Force of the Projection being fpent, they would 
remain fufpended on high: Or rather, if there 
were no Retraction, the Force of the Projection » 
could never be fpent. It muft be fo every 
Where elfe, I conceive, otherwife Attraction. 

. could 
ae”, 
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coild be of no Ufe to preferve the fpherical 
Figure of thofe great Bodies: Any Part de- 
tached from them would remain for ever afters 
ward feparate. If thefe fpherical Bodies were 
formed by Attraction at firft, as we have juft 
now feen they were, it muft have been by thé 
feparate Particles tending to each other from all 
the furrounding Spaces. Why {fhould not 
the fame Attraction prevail ftill, or be able to 
act through all the fame Spaces? Matter cari~ 
not be lefs attracting Matter now, than it was 
then. If there were any Quantity of Matter 
through the whole Solar Syftem, which was 
attracted to no Center, it would remain there 
ufelefs and unemploy’d, - This fhocks the No-+ 
tion we have of the Order of Things. It might 
intercept the Light of the Sun and Stars, and 
make a Darknefs and Confufion in our Syftem, 
Such a World as ours requires ‘Tranfparency 
and Clearnefs: Upon this our Comfort, our 
Heat and Light depend. How is Tranfparency 
effected ? A {mall Quantity of Vapours, we 
find, obftructs it. Our Atmofphere is kept 
pure by the Repellency of its Parts; and yet, 
through all its Height, it is attracted to the 


Earth. —- Thefe, Pi‘on, are the Thoughts. 


which occur to me on this Subje@t, with Re- 
gard tothe feveral Particulars we have difcourfed 
upon before: And they feem to fhew that 
Attraction aéts all around, without the Sur- 

faces of the great Bodies aa Nature, 
P. You have touched upon fome Things, 
quate, of no fimall Confequence: Our At- 
M 2 mofphere 
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Coreg outt mofphere is a Scene of peculiar Wonders, But 
wy leaving thefe, you are really of Opinion then, 
that there is no Space within the Solar Syftem 
where Attraction to fome Center does not prevail? 

_ M. Tam: For this Attraction does not (like 
the other) act in Contact only, but at vaft Di- 
ftances ; of which we have certain Proofs, 

P. What Proofs? ' 

M. No Body can be fo big, fince all the 
Parts of Matter in it attract each other, but that 
many Particles muft attract one another at the 
whole Diftance of its Diameter. 

P. But thefe extreme Particles may attract 
each other, by Means of the intermediate Par- 
ticles. 

M. Since Attraction between any two Par- 
ticles is not, properly fpeaking, the Effect of 
Matter at alk it cannot be the Effect of zuter- 
mediate Matter: And the two Particles muft 
affect each other the fame Way, whether 
any other Particles lye between them, or not. 
At this Rate then, fince, abfolutely fpeaking, it 
is poffible that a Body might be fo big as to fill 
the whole Solar Syftem, we fee that two Par- 
ticles of Matter muft actually attract each other 
at all that Diftance. 

P. It is fo indeed. 

M. Therefore AttraGtion not only may, but 
mujft act through all that Space. If we fuppofe 
the contrary great Diforders muft enfue. If 
our Earth, for Inftance, came to a Place where 
Attraction to no Center prevailed, it is hard to 
imagine. what would be the Confequence. 

i | P. It. 
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P. It would ftill attra& Bodies to its own The, four 
Center, even in fuch a Place. wa\yn 

M. That is true; but being thus deferted, it 
would remain there, like a Piece of ufelefs 
Lumber : Or, if the projectile Force ftill acted, 
it muft, at leaft, ramble out for ever through 
the Spaces on high. 

P. What do you fay, Matho; would the 
Farth be deferted, or at leaft, ramble out for ever, 
if-it came to a Place where Attraction to no 
Center prevailed? Stop a little,and confider well 
_ the Confequences of what you are faying.— 

M. This is an agreeable Surprize, Philon f 
You have brought me te maintain, without my 
knowing it, the Thing I chiefly wanted to be . 
informed in. This Attraction of Gravitation 
acts indeed through the whole Syf{tem, and is 
that mighty Force, which conftantly impels the 
Earth, and all the Planets, towards the Sun, 
the Center of their Motion ; and, together with 
their projectile Force, maintains their Revolu- 
tion. It appears to me now fo natural, that, if 
there were any Place throughout the Syftem 
where Attraction did not obtain, that would 
be the Region of Diforder and Confufion. It 
is not only the Prefervative of particular Bo- 
dies, but the Cement of the whole Planetary 
World, and I believe, of the whole Univerfe : | 
For Confufion and Diforder of ufelefs and un- 
employ’d Matter can reign no where in Na~ 
ture. This likewife is that centripetal Force, 
I fuppofe, by which our Moon and the other 
fecondary Planets are retained in their Orbits — 

M 3 about 
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dhe fourth about their Primaries; there being Attraction 
trv tothe Centers of thofe great Bodies, as well as 
to that of the Sun, 

P, That you may affirm without Hefitation: 
Every Thing is alike, you perceive, in both 
Cafes; to the Centers of thefe Planets is down- 
ward, from a confiderable Space round them ; 
and the fecondary Planets obferve the fame 
beautiful Proportian in rolling about them, as 
they obferve in rolling about the Sun himfelf. 

M. ‘That, namely, between the Squares of 
their periodical Times, and the Cubes of their 
Diftances ? : 

P. The fame. 

M. Well, Pilon, when fhall I underftand 
this Proportion? | 

P, Not the fooner for your Impatience. 

M. That is true: However, I now perceive 
the other Reafon why the Sun was to be fo large 
a Body, with Refpeét to the reft of the Pla- 
nets ; which you before kindly left to my own 
Difcovery, Recast 

P. Namely ? 

MM. Wot only the Heat and Light of the Sun 
were to be diffufed all around, as far ‘as the 
Orbit of Saturn, but his attraétive Force was 
vattly to exceed that of all the Planets, that he 
might not be drawn from the Center of the 
Syftem. Jam fatished I fhould not have had 
half the Pleafure, if you had told me this, that 
I now have in finding it out myéelf. 

P. For what muft have happened, if one 
ef the leat, inftead of the greateft — 

ad 
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had been placed in the Center of the Syftem ? (i ee 

M. It could not at all have been a Syftem, 1 
the central Body had not Force enough to re- 
fit the Attraction of the other revolving Bodies 
but muft inftantly have gone into Diforder, 
and been carried through the cceleftial Regions 
with endlefs Confufion. It is as if we fhould 
fuppofe a Mill-Stone to revolve about fome lit~ 
tle Pebble, and not the Pebble about the Miull- 
Stone. 

P. This Reafon, Matho, is according to the 
Nature of Things: Or, if I might fo fay, the. 
Voice of Nature itfelf. 

M. And from this View of the Syftem, f 
perceive it mutt, indeed, be either Ignorance, 
or Obftinacy, to contend that the Earth is in 
the Center, and that fuch a Body as the Sun 
fhould revolve about it. In that Cafe the 
Earth would foon be dragged from its Place, 
and together with the re{t of the Planets, fol- 
low him through unknown Parts, towards the 
fixt Stars. 

P. You touch upon an univerfal and conclu- 
five Reafon, for placing the Sun in the Center, 
All the ancient Aftronomers, (Pythagoras ex- 
cepted) and fome of the Moderns likewife, in 
fettling the Order of the Planetary Syftem, de- 
termined themfelves only by optical Appear- 
ances, (concerning which we {poke before} 
without any Regard to phyfical Confiderations ; 
though the centrifugal Force of Bodies is infe- 
parable from their moving in circular, or, in- 
deed, any other Sort of Orbits, 

i Vi M1 
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The fouth fT thought no other Order of the Syftem 


ah had been pretended, than the Ptolem@an and 
the Pythagorean, tee: 

P. Tycho Brake, a noble Dane, obferving — 
that Venus and Mercury never appear on the 
Side of the Earth oppofite to the Sun, con 
trived a mixt Sort of a Syftem, where Venus | 
and Mercury revolve, it is true, immediately 
about the Sun; but he, with thefe two Pla- 
nets, revolves about the Earth in the Center. - 

M. That does not mend the Matter, with 
Refpect to the centrifugal Force of fuch a 
mighty Body as the Sun, revolving about fuch 
a {mall Body as our Earth: And even thus, 
T prefume, he could not account naturally for 
the retrograde Motion of the fuperior Planets, 
Mars, Fupiter, and Saturn, : | 

P. He could not, 

M, From this I perceive more fully than 
before, that placing the Sun in the Center, is 
the only Thing that can fatisfy both optical 
Appearances, and phyfical Reafons. 

P. That alone is the Order, with which a: 
fair Enquirer can reft fatistied,—— 

M. Inow likewife-perceive why, in giving 
me the Order of the Planets, you reckoned it 
upwards from the Sun to Saturn: For though 
it be downward to the Center of every particular 
Planet from the utmoft Extent of the Sphere 
of its Attraction ; yet fince the Sun’s attractive 
Power is predominant over the whole Syftem, 
the upward and downward, with Refpect to 
him, mutt extend to its utmoft Limits. 
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_ P. And a great deal farther too. genius 
M. It is fomewhat unnatural to fuppofe it to jms 

end all at once, and at a certain Limit ; it muft 

rather grow weaker and weaker by Degrees: 

But pray how much higher does it reach ? 

P. You mutt be content to be ignorant of 
that at prefent. 

M. Another Difficulty then occurs to me on 
this Subject: If the Sun’s Attraction be pre- 
dominant over the whole Syftem, and at the 
{ame Time every Planet retains a Sphere of At- 
traction peculiar to itfelf, or where its Force 
js predominant, how is it that thefe contrary 
AGions do not difturb each other ? : 

P. That is not a Point to be difcuffed eafi- 
ly, or in few Words. 

M. I think I could manage it by my‘elf. 

P. You will certainly underftand it better, 
if you try it beforehand. 

M. In the mean Time then let.us go on 
with the Subjeé&t we were upon before. 


XLIX. P. You have now difcovered one of 
the Forces, by which the Planets are governed 
in their Orbits round the Sun. 

M. Ihave, with much Pleafure ; and could 
almoft ouefs at the Caufe which imprefies this 
Force fo powerfully, fo juftly, and at fuch va- 
rious Diftances; ‘Though I am nat yet quite 
certain. 

Pp. It is fomething to know the Nature of 
the Force itfelf, That it Is the fame which you 
firft admired in the Fall of a Stone: For it 

3 could 
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The fourth could be fhewn by an eafy Computation, that 
~~ if a Stone were removed to the Diftance of the 
Moon from the Earth, it would fall juft as far 
in a Minute, by the Force of Gravitation, as 
the Moon is attracted from her projectile Di- 
rection in the fame Time. And fince (as I 
mentioned juit now) the fame Proportion ob-: 
tains in the Motion of the Satellites about their 
Primaries, and of the primary Planets them- 
felves about the Sun; we may be certain that, 
the Attraction, which prevails through the. 
‘whole Syftem, is the fame by which a Stone, 
when thrown up, falls down again to the Earth. 
M., Tunderftand: You argue from the Stone 
to the Moon; from the Moon tothe reft of the 
fecondary Planets; and from the fecondary 
Planets, to the Primary ; fhewing the Force 
ftill to be of the fame Kind. So that a Stone 
gravitates to the Earth, and the Earth itfelf to 
the Sun, by the fame Sort of Action. | 
P. Itisfo: As tothe Caufe both of this and. 
the projectile Force, it will ina little Time be- 
come plain. But that you may the better 
conceive the Ufe and Nature of the projectile. 
Force, anfwer me again a few Queftions, 
M, Tam ready, as far as common Senfe can 
fuggeft to me. 7 
. P. If the attraétive Force only prevailed in 
the Syftem, what Confequence would it have ?. 
M. The Sun, as I faid before, would draw. 
down all the Planets to himfelf, where they 
would remain ftrongly attracted to his Body, » 
‘without any farther Motion or Order, 
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_P. Which Event, Matho, would be the final The fours 


Deftruction of both the animal and vegetable i 


Nature, in the whole Syftem ; the Earth, and 
all the other Planets, being confumed, or quite 
diffipated by his raging Fire. 

M., Dreadful Cataftrophe ! But fuch an O- 
cean of Fire was neceflary, to make our Pla- 
netary World habitable. 

P. How could this horrible Confufion have 
been prevented ? 

M. It could only have been prevented by a 
Micuty Hanp imprefling on the Planets 
the other Force, the Projeétile, to wit, by 
which they tend to move on in ftraight Lines ; 
that by a Compofition of both Forces they 
might defcribe circular Orbits round this O- 
cean of Fire and Light. 

P. Could this Force imprefled any how, and 
at a Venture, have had that Effect? 

M. Let me confider a littke—It could not: 
The Quantity of this Force was to be juftly at~ 
tempered to the Sun’s Attraction, that it might 
neither be too weak, nor too ftrong; but keep 
the Planets always at the fame Diftance. And 
then this juft Quantity of the projectile Force 
was {kilfully to be direéted, for avoiding an 
equal Inconvenience. | Had the Direétion been 
oblique, either from, or to the Sun, the Planets 
could not have moved in circular Orbits: Some 
of them might have afcended without the 
Limits of the Syftem, and others been carried 
down towards the Sun in the Center. 
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The fourth P. You are fatisied then that Art and Sé7// 
ae) were to be employed in this Matter ? 

M. Fully. 4 

P. And that doing Things at a Venture 
might have miffed of the Effect? 7 

M, It is rather impoffible that doing Things 
at a uate could have reached the Effect, - 
as there is but one Way of hitting the Mark, _ 
oe ten Thoufand different Ways of miffinge | 

And that, whether we confider the ad- 
wafting the Projedtile to the attractive Force 
in any one Body, or giving it the proper Di- | 
rection when adjufted. And much greater is 
the Difficulty, if we take into the Contideration 
all the Bodies of the Sy{tem. 

P. What you fay is very true, Matho; | 
for as the Sun’s attraCtive Force on every one 
of the Planets 1s different, fo the projectile 
Force was to be different.in each of them: 
And the fame attempering the two different 
Forces, with the Propriety of Direction, was 
no lefs necefflary in the Motions of the fecon- . 
dary Planets——Now confidering thefe two ~ 
Forces cov uflantly impreffed, and alfo the At- 
traction of Cohefion if you pleafe, you are fa- 
tisfied that thefe are not the Métions of Matter - 
itfelf ? ) 

M, Tam, for Plantns which I have often 
repeated. A Particle of Matter cannot act ten 
Thoufand different Ways at once, and at im- 
menfe Diftances, Nothing can aét where it is 
not. This fatisfies me as es the Attraction of 
Gravitation, that it is not the ACtion of Matter, 
AS 


© 
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As to Cohefion, if there were nothing to be The fourth 
overcome but the Inactivity or Inertia of Mat- —~—s 
ter, that Force, which moves and overcomes 
the Refiftance of the whole Body, muft cer- 
tainly overcome the Refiftance of a fmall Par- 
ticle of it, or feparate that from the reft,; 
which yet conftant Experience fhews to be o- 
therwife. Though this Attraction be only be- 
tween contiguous Particles, and does not reach 
to diftant Parts; fince a large Bar of Iron is not 
more hard and firm than a fmaller Piece; yet 
we can by no Effort feparate thofe leaft Parts, 
‘or counter-act that Force wherewith they ad- 
here to each other. Hence it is manifeft that 
this can lefS be the Effect of thefe little Parti- 
cles, than Gravitation itfelf. As to the Impref- 
fion of the projectile Force in the Motion of the 
Planets round the Sun, it was this which from 
the beginning I {aw as much required an exter= 
nal Caufe, as the Stone in the Sling; or rather _ 
infinitely more. It would be ridiculous to fup- 
pofe that a fingle Mountain, or but a Rock, 
might of itfelf fhoot through the Ether, at the 
Rate of a thoufand Miles a Minute, or even of 
a hundred; befides giving itfelf a conftant 
Change of Direction. | 

P. From this you muft allow, that thefe 
Adtions proceed from the Power ofan Ivma- 
‘TERIAL CAUSE. . 

M. That was the eafy Diftinétion. I gave at 
firft ; if any Thing is not effected by Matter, it 
mut be effected by fomething not Adatter. 
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The fourth  P, All the Power therefore, which we fee - 
w+ exerted in the material Univerfe, muft proceed. 

from an immaterial Cau/e. 

M. 'The Connexion between this Propofi- 
tion and the laft is fo ftrong, that they feem 
but one and the fame Thing. If Matter can 
do nothing, all material Nature muft conftant- 
ly be influenced, and acted upon by ¢hzs Cau/e, 

P. This Caufe likewife muft not only be pof- 
feffed of all the Power we find exerted in the 
material World, but alfo be knowing and feilful. 

M. A Caufe, which works with Intelligence 
and Skill, muft be a knowing and fRilful Cau/fe. 

P. Does this Caufe only exert its Power by 

_Starts, andin fome Places, or always and every. 
where? 

M. The Effects we have feen are znceffantly 
produced through a// Nature ;——-And to fave 

ou the Trouble of more Queftions, Phz/on, the. 
Point is now become too plain, for any Perfon 
not to know that this Caufe is the A/Lpowerful — 

\ and zufintely perfect Being. I had the Deity 

/ in my Thoughts fome Time ago, but imagin- 

ed you were to tell me of fome fecret and un- 
known Power in Nature, which performed all 
thefe Things ; which I believe is the common. 
Way of thinking with regard to this Subject. 
‘There is hardly any one who would allow that 
the Weight of a Stone, or the Hardnefs of 
Tron, were EffeCts which required the conftant 
Action of the Deity. 

P. It is too much the common Way of 
thinking, Mfatbo, even among thofe who ought ~ 

te. 
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to think otherwife. If 1 might complain of 
the Abufe to you (whom I would with to have 
quite a different Way of thinking) it is ac- 
counted the great Perfection of Philofophy, 
never to come to the fir/? Caufe (that is reckon~ 
ed mean and inartificial) but to hunt after /e- 
cret and hidden Caufes, and fo to explain the 
Frame of Nature, as if it were fome Way or 
other independent and felf-fufficient. | 


L. On the contrary, we muft foon, very foon, 
come to the fir Caufe, if we would reafon 
sight. It is wifely and kindly fo ordered that 
we fhould eafily difcover that Cau/e, which is 
the End and the Reward of all rational Enqui- 
ry. What does all my Study fignify, if at fum- 
ming up the Account, and after an Application 
of many Years, it leaves me in Doubt whether 
I be the Production of Chance, without any 
Defign, or the Work of an znfinitely wife and 
good Being: Whether I be defigned for an 
endlefs Duration, or foon to drop into Non- 
exiftence? Application, without this View, 
ends in the moft dreadful Uncertainty about 
ourfelves. It was for this Purpofe only that 
the rational Powers of the Soul were given us ; 
that we might difcover the Creator in the 
Works of Nature. Had we nothing more ta 
regard than the Brutes, the Back and Belly on- 
ly, and the fenfitive Part of our Nature, we 
{hould have had no higher Faculties than they, 
-—But having once difcovered the fir? Caufe, 
which (as I have faid) we may ealily do; we 

may 
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ghe fourth may then go on with Pleafure and Security 
Wn: We may then indulge our Refearches into the — 
Works of Nature to the laft ; and with great- 
er Alacrity, as being certain that in every 
Step we advance, we make a new Difcovery 
of the Power and Wifdom of the Author of 
Nature. It is true, we muft foon be loft a- 
midft the Subtilty of Work, and Nicenefs of 
Contrivance: For a fmall Knowledge of thé 
Art.and Power of the Creator is the Height of 
all human Attainments here: But even this 
is pleafant and comfortable; we know by 
whom it is we are furpafled. Whereas, if 
once we pafs by the obvious Appearances of 
Nature,. endeavouring to find the Caufes of 
thefe in more hidden Operations; and the 
Caufe of thofe again, in Things ftill more ab- 
ftrufe; and fo at length to come to the frf 
Mover in this Method; we are under a grtiev= 
ous Miftake. It is as if we fuppofed our Fa- 
culties, which are over-powetéed with the Sub- 
tilty of Nature’s Operations in the fecond Step, 
were able to determine with more Clearnefsand 
Certainty, after they are got down among the 
infcrutable Fineffes of the Work. The Deity 
- hath not left himfelf thus to be difcoveréd; 
but hath kindly brought the ftrongeft Degree 
of Evidence, even within the Reach of the . 

Methods of Senfe affifted by Reafon. | 
M. You feem to fpeak with fome Concern, 
Philon: But I perfe@tly conceive the Reafon- 
ablenefs of what you fay. Bad indeed would 
it be for Mankind, if Men of Leifure and Ge- 
2 niug 
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nius only could difcover from the material {hs, fer 
World, that there was a Deity; and that the -\—4 
heavenly Motions, and the whole Frame of 
Nature, are ftill kept in Repair by his Power. 
Such neceflary Knowledge was intended to be 
eafily attainable. 2 86 

P. This, Matho, was the origirial Know- 
ledge of Men in their firft State. But as Dit 
putes have been raifed, and thole are fuppofed 
to underftand Things beft, who Ieem to fpeak 
with Doubt and Hefitation, (this having a 
Shew of greater Knowledge ;) I] would will- 
ingly have put off the Conclufion we are now 
come to for fome Time, till we had contider- 
‘ed the Nature of Matter more carefully, and » 
thereby left lefs Ground for doubting. 

- M. And. for all that I think we have not — 
been rath, nor concluded any Thing hattily, or 
- from one Réafon only: I even fancy I could, 
in a plain and rude Way, fatisfy another Per- 
fon, who was deéfirous to be informed about | 
thefe Things; though perhaps I could not 
deal with an unfair dnd captious Adverfary. 
However, nothing hinders us from going on 
with the Confideration of Matter ftill: “This 
is agreeable to your own Method ; we shall go 
forward with the greater Alacrity, as being 
certain that in every Step we advance, we fhall 
make a-nearet Difcovery of the Power and 
Wifdom of the Author of Nature——I began 
to think, that the Reafon why you kept me fo 
long on the Examination of-Things, before we 
kame. to this Conclufion, was, That I might 
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The fourth have fome previous Conception of the Power 
ay and Wifdom of the Deity, from the Greatnefs 
of the Effects he conftantly produces: For I 
find Icould not have had fo full a Notion of 
thefe, by being fimply told, 47s Perfections 

were infinite. 

P. That had been a very juftifiable Reafon, 
Matho, if I had had itin my View. It is eafy 
to pronounce thefe Words, 4 Being of infinite 
Perfeétions, and other Expreffions of this Kind ; 
but we frequently ufe them rather as Words 
of courfe, mere technical Terms, when we 
{peak of the Deity, than as having any tolera- 
ble Notion of what they import. Nor is it 
eafy for fuch Creatures as we are, whofe firft 
Information of Things is from Senfe, to. have 
fo ftrong and lively a Conception of infinite 
Power and Knowledge any other Way, as by 
contemplating the Effects of thefe Perfections | 
in the vifible Creation. 

- M. 1 am convinced that the Method we 
have taken was the beft we could have taken. 
——- But what Ground for doubting have we 
left ? 7 

_ P. None, I think, to a fair Enquirer: But 
you muft not expect always to meet with fuch. 
For fome have denied that the Fabrick of the 
Univerfe owes it’s Origin to Wifdom and De- 
fign, or is governed by Power and Knowledge. 
~ M. Muft not fuch an artful Contrivance of 
this Frame, and nice Adjuftment of one Thing 
to another, have proceeded from Reafon and 
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P. They deny it did. 7 
. M. What Sort of Effects cre thofe then, 
which Reafon and Defign produce, according 
to thefe Men? 

P. No Sort of Effects at all. 

M. How can they who deny this, fhew that 
they themfelves are reafonable Beings? 

P. By endeavouring to overturn your Reafons. 

M. Can they fhew fuch ftrong Marks of Rea- 
fon in this Attempt, as thofe are which they 
deny to be Marks of Reafon in the Works of 
Nature? 

P. They themfelves muft look to that. 

M. Do they know all the Inftances of Art 
in the Works of Nature? 

_P. No Man on Earth can pretend to know 
them, in refpect ofany one Particular: All is 
Art till our Faculties fail in the Inveftigation. 

M. They cannot therefore be Judges of what 
they do not underftand. I remember what you 
faid, when we were {peaking of the Ufefulnefs 
and Neceflity of Mountains on our Globe. Ig- 
norance only canmake a Man find Fault with 
the Contrivance and Beauty of the Univerfe. 

P. There isa pretty famous Story told to 
this Purpofe, Matho, of a certain King, who, 
not underftanding the Order of the Planetary 
Syftem, faid, Had God confulted him about 
the Contrivance, he could have fhewn how it 
might have been mended *. 3 

* Hl ofa dire [Alfonfe dixiéme Roy de Leon), que fi Dia 
Lui eit fait Vhonneur de Ty apseller, Ll Lui auroit dome ces 
bons confeil:. Moreri in Alfonfe. 

| WN M, Poor 
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M. Poor Mortal an to es Power difco- 
vered in the Motions of the heavenly Bodies, 
do the/e Men contend that the conftant Retrac- 
tion of the Planets towards the Sun, contrary 
to the Tendency of Bodies revolving about a 
Center, proceeds from nothing? Do they fay 
that the firtt Imprefiion of the projectile Force 
on fo many prodigious Globes of fluggifh 
Matter, and the exact Adjuftment of that ° 
Force to balance the conftant centripetal ‘Ten- 
Srey required neither Power nor Art in the : 
Cauleé 
P, They afcribe all thofe Things to Matter ‘ 
itfelf. 

M. Do they afcribe to Matter thofe Things, 
the performing of which it ftruggles againft? 
Matter at Reft, ftruggles againft being put in ~ 
Motion; when in Motion, it ftruggles that it — 
may not be turned out of its Direction ftraight — 
forward: And therefore it cannot perform — 


that, the Performance of which it refifts. What 


do they fay to this? 

P. I donot really know. 

_ M. Could you anfwer any Thing for them: > 9 

P. Nothing, indeed, if I fpeak Senfe: Per- — 
haps they may fay, that Matter does not refift ~ 
necefiarily, and of itfelf, to be put in Motion, 


or turned out of a ftraight Direction, aa ‘ 


movin ) 
IE tear Coufe then, different from Mat- _ 
ter, muft be neceffary, by whofe Affiftance 


Matter might refift; and it would be extreme- 


ly foolifh in them, to deny a Caufe different 
from, 
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different from Matter. wy 


LI. P. Now ftop a little, Matho, and con- 
fider what you have done. You ball find that 
you have concluded more in few Words, than I 
could have fhewn you by many Arguments. | 

M,. You'll make me vain. 

P. Nothing like it: For from the Refiftance 
of Matter, you have fhewn the abfolute Necef~ 

fity of an fame Caufe, let an Adverfary 
fay what he will, or be ever fo unfair and cap- 
tious. If Matter neceflarily refifts a Change 
of State, whether of reft, or moving uniform- 
ly wate: an : Aeatepay] Caufe muft be ne- 
ceflary to overcome its Refiftance: If it doth 
not of itfelf, and neceflarily refift, an Inmate- 
rial Caufe mutt fill be necefflary, by whofe 
Affiftance it may refift. 

M. J fee in either Cafe, the Sluggifhnefs or 
Inertia of Matter appears EnGemable? For if 
Matter neceflarily refift a Change of Motion, 
or of Reft, it cannot effe& that which it re- 
fifts: And if it refitts only by the Help of'an- 
other Caufe, it can as little produce the Effect 
as before, nor even refift producing it, without 
Affittance from fomething elfe. T Hie is mak- 
_ jing it the moft impotent ”' Thing we can have 
any Notion of,” 

‘P. We coul& not form a Notion bf any 
Thing fo fluggifh and impotent, and that on 
every “Suppotition, unlefs from this very Sub-~ 
pence. So iluggifh, that you may defy the 

ai Ne3 fiercett 
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ey Inertia of Matter is one of thofe Things, which, 
by being doubted of, forces the Mind to affent 
the contrary Way. 

M. Yet’ from this two-fold Notion of the 
Inertia of Matter, I perceive that it muft be 
good for fomething, on the firft Suppofition ; 
namely, that it neceffarily refifted all Change _ 
of its'State of Reft or Motion : But on the laft 
Suppofition, viz. that it made no Refiftance to 
a Change of its prefent State, it would be ut- 
terly unfit for any Purpofe in Nature. : 

P. Pray thew me by fome Example, on 
what Ground you make this Obfervation. — 

M. If a Body did not refift to be brought to 
Reft, when it is in Motion, it could have no 
Force, nor produce any Efe. Whena Can- 
non Ball is difcharged againft the Wall ofa 
‘Town, ifit made no Refiftance to a Change of | 
its State of Motion, it might be ftopt by the 
leaft Force, and would not fignify fo much as 
a Puff of Air, 

P. Be alittle more particular; would it re- 
quire any Force at all, lefs or more, to {top it? 

M, I mean, it would require no Force; o- 
therwife it muft make fome Refiftance, cone | 
trary to the Suppofition, 

P, Then all the Force, or Effet, which a 
Body in Motion has on any other Body, pro- 
ceeds from its Refiftance to change its prefent 
State? 

M. That is, indeed, my Meaning,—And 
again, if a Body made no Refiftance to be put 
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in Motion, the greateft Body, a Houfe, a Rack, iy 
a Mountain, or the whole Earth, might be ——~ 


moved with the leaft Force, or rather with no 
Force, fince it could make no Refiftance to be 
moved with any poffible Celerity. : 

P. Might not the mutual Cohefion of Parts 
in a Rock, keep it fixt, and immoveable? 

M. If they kept the Rock firm in itfelf, the 
Farth and all mutt be carried along, fince no- 
thing could make Refiftance. But why fhould 
the Parts cohere at all? This would be only 
Refiftance to change their State of Reft among 
themielves. 

P. That is very true: Go on.— 


M. Where would this end then; or what : 
confiftent Confequence could it have ? Hea: 


Body in Motion came up upon another Body 
at Reft, the firft might be ftopt by no Force, 
the fecond might be moved by no Force, fince 
ficither could make any Refiftance toa Change 
of its prefent State. Whereupon I afk you 
this Queftion, Whether would they both move 
on, or both refi ¢ 

P. 1 cannot anfwer it. 

M. If the firft Body were ftopt, Motion is 
taken: off by nothing ; if the fecond moved a- 
long, Motion is excited by nothing. This 
makes Motion to be vothing. A Thing pro- 
ducéd by no Caufe, and put an End to by no 
Caufe, mutt be nothing, if Language could'ex- 
prefs fuch contradictory Notions. 

-P. 1 agree with you, Marho; the Motion 
of fuck unrefifting Matter (if fuch Motion be 
N 4 not 


we 
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yw Nature, and therefore as ufelefs,.as Reft. What- 


ever Effect is produced by Matter, is produced 
by refijting Matter. The .Particles of Light, 
which are reckoned the moft fubtile and active, 

are yet refifting Matter ; as we may experience 
by the Heat and Motion they produce in Bo- 
dies. The Atheift, therefore, by taking away 
the Refiftance of Matter, aut take away the 
Ute both of Matter and Motion in the World; 

by which notwithftanding -he would have all 
Things to be performed, and produced, with- 
out the Help ofa Deity. — 

M. This Suppofition alfo takes away, I think, 
the Nature of Matter itfelf: Otherwife, A wmould 
afk this Queftion; If, two. equal Bodies, movs 
ing with equal Celerity, fhould meet one an 

other, what muft the Confequence of their 
Meeting be? Could there be any Shock be- 
tween them? Would they top on. coming 
to C ontact ; or. could they bear a Touch ? » 

Nee There could be no Shock between them; 
nor do I fee that they could bear a Touch, 
fince that would fhew Refiftance toa Change 
of their State of Motion. 

M. This makes Body then a mere Shadow, 
and nothing. fubftantial. | 

P. You:are certainly. i in the Right, Math : 
Matter that could communicate no Force, could 
bear no Force ; and Matter that could dear no 
Force, would not be folid Subitance, but only 
the Beene or Shadow. of Matter : Which 
Conclufion of yours will al{o appear thus. Uns 

sefifting 
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velifting Matter could not communicate Force, The fourth 
nor ear Force; nor therefore with/fand that. Selon 
conftant Impreflion which it receives in Co- 
hefion. | 

M. I have fome Notion of this ; but pray 
{hew me how it is, for Iam too impatient to 
think about it? af 

P, Suppofe a Weight fufpended by a Wire 
of Metal, fo great, that the Wire could fup- 
port no more without breaking. The Parts 
in the Thicknefs of this Thread of Metal, 
through it’s whole Length, by their firm Co- 
hefion, refiftthe whole Force of thirty, or for- 
ty, or fifty Pound Weight perhaps, according 
to the Thicknefs of the Wire: For if in any 
Part the Refiftance were lefs, or the Cohefion 
lefs ftrong, the Wire muft break there, and 
the Weight fall down. 

Mul-take itgs3 64 

P. But the Cohefion of its Parts is not. 
{tronger now, than when the Wire fupports 
ne Weight. 

M, Certainly itis not; for the Weight doth 
not increafe the Strength of the Wire, but 
only tries it, 

P, Every Part then in the Thicknefs of this 
Wire adheres to the contiguous Part, by a con- 
{tant Impreffion, equal in Force to the greateft _ 
Weight it could fufpend without breaking. 

M. I fee it plainly. Hence it is equally 
pleafing and wonderful, to confider the ftrong 
Impreflion- which firm Bodies conftantly fai 
tain in all their Parts: And furely if Matter 

| could 
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The fourth could bear no Force, it could not fuftain this 

cH conftant Impreflion, nor be folid Subftance ; 
but yielding to the Force, ot rather before the: 
Force (for it is difficult to exprefs the Cafe 
confiftently,) be at laft reduced to nothing. 
J perceive the Anfwer I gave you, with Refpea 
to the Cohefion of the Parts of the Rock, was 
right: If it were unrefifting Matter (I mean, 
if that did not imply a Contradidction) its Parts 
could not bear the Force of the Impreffion in 
Cohefion, nor the Force of its own Gravity to 
the Earth ; that is, it could have no Gravity ; 
nor therefore could they make any Refiftance 
to be moved. And the Argument is the fame 
in every Part of Matter, between whofe Parti- 
cles there is any Degree of Cohefion: And that 
is, I think, in all Matter. 

P, You touch upon another Particular, /a- 
tho, concerning the Gravity of the Rock, which 
fhews us the fame Truth univerfally. If Mat- 
ter could bear no Force, it could not gravitate 
to a Center, nor be weighty; fince Weight, 
or Tendency to a Center, you know, fuppofes 
Force imprefied. “ 

MM. Iremember it. A Body gravitates no 
lefs, when fufpended in a Balance, or while it 
is inthe Air, than when it lyes on the Ground. 
And Matter bears this Impreffion, though it is 
not in Contact with the Body to which: it 
tends; otherwife it would tend to that Body 
with no Force, or, not tend to it. This, E 
perceive, would diffolve the Cement that keeps 
together the material Univerfe ? for ettraciive 

| Force, 
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Force, centrifugal Force, projectile Force, would The fourth 
be then impoffible. | be sconce 

P, This alfo is no lefs true in the Repulfe, 
than in the Aftraction of Matter, When we 
endeavour to comprefs the Particles of Air, 
they bear a prodigious Force, without coming 
imto Contaét: And the Under-parts of the At- 
mofphere ftill fupport, after this Manner, thé 
incumbent Weight of the Upper-parts, In 
fhort, as it is ba ieehaanes that the Parts of all 
Bodies, whether animal, vegetable, or unvege- 
tating, act upon one another in all natural O- 
perations ; and as it is by Refiftance that they 
could either communicate Force, or bear Force; 
unrefifting Matter would not only be of no Ule 
in the World, but is a contradi€tory Notion ; 
fince the leaft Force, or rather, indeed, no 
Force at all, might then confume, and quite 
annihilate all the Matter in the Univerfe. 

M. I underftand it fully: This Notion of 
unrefifting Matter deftroys the Subftance in 
all Senfes, 


LIT. And now, Philn, from this nearer 
View of Matter, I fee, with Pleafure, that it 
muft neceffarily refift all Change of State, as 
it isa folid and impenetrable Subftance: And 
if we do not conceive it as refifting a Change 
of State, we cannot conceive it as folid and im- 
penetrable ; nor in Truth have any Conception 
ef it at all. 7 

P. Since this 1s fo, I hope you are now 
fatisfied of a Point, which from the Begin- 
ie ning 
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ning you allowed to be extremely probable. 
M. What was it? . , 
P. That Change of Place, Tendency to any 
Side, Motion of any Sort, or Change of Direc- 
tion when in Motion, does not belong to Mat- 


ter, or Body. | 
MM. I am fo much the more fatisfied, that 


Matter can effect none of thefe Changes in it- 


felf, as it requires a pofitive Force to be imprefi- 
ed upon it, in order to overcome the Refiftance 
it makes to the Change. 

P. And if it required no Force to be im- 
preffed upon it, or had not this {tubborn In- 


activity? 


M. 'Then it could be of no sUtei or it would 
only be the Phantom of Solidity, and hot real 
Body; more than the Shadow of a Houfe is a 
Houfe, or the Picture of a Tree is a real Plant. 
——And this is what I moft admire, PdAzlox, 
that the very Deadnefs of Matter, or its Refift- 
ance to the Performance of any Effect, fhould — 
be made the Means of its doing all that it per- 
forms. This feems to me the. {trongeft Proof. 
of a kving and immaterial Power, conftantly 
working in all Nature, and aduating this Sub- 
ftance, that the Heart of Man can conceive or 
defire. 

P.. We thall therefore reno for the fature 
concerning this Subftance, with more Security, 
and lefs Fear of making falfe Conclufions. —— 
But have you a Notion of any Power a a 
living and zmmaterial Power 2 


M. Since 
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_M. Since what Matter does, is only by re- 
Sifting to do, there is no Power befides immate- 
rial Power: And no Mancan havea Notion 
of what isnot. Asto dead Power, it is a direc 
Repugnancy. Has | | 

P. Can there be Power in Nature, without 
a powerful Being to whom it may belong? 

M, Every Perfection, as I apprehend, muft 
be the Perfection of ome Being: A Perfe@ion 
that belonged to nothing is again a Repugnan- 
cy; no Perfection. 

P, Could there be Knowledge in Nature, 
without an zntelligent Being 2 

M. \have told you: my Thoughts with re- 
fpect to every Perfection. Knowledge muft 
be the Knowledge of fome Being. There 
can be no'Knowledge in izert Matter, or empty 
Space: An intelligent Being therefore muft 
be different from thefe. 

P. If you add all poffible PerfeCtions toge- 
_ ther, could they exift without a Being to whom 
they belonged ? | | 

M. If they could not when fuppofed fepa- 
rate, they could not when taken all together. 
They muft rather belong to a Being as perfect 
as poffible. 

P. But how do you know that they are 
confiftent, fo as to belong to the fame Being 2 
| M. Yhavea Notion that they cannot be in- 
confiftent ; and yet I cannot give a Reafon why. 

P. Reflect a little, and confider them as re- 
ally inconfiftent,——--=. | 
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one fourh = M. You have fet me right. If Power weré 
+ inconfiftent with Knowledge, it would be on- 

ly bind Force, pure Chance, or Temerity. If In- 
telligence or Knowledge were inconfiftent with 
Power, it would be as ufelefs in the Univerfe 
of Things, as a Surdity of Nature ; fince how- 
ever well it might contrive, it could perform 
nothing. Power without Knowledge would 
be hurtful; and Kuowledge without Power as 
unavailing to any Thing elfe, asa dhnd and un- 
intelligent Nature; and to the Being itfelf it 
would even be a Mifery, as fubjecting it to 
the cruel Reflections of its own ssi as to 
act what it faw was right. 

P. Thus you fee, if any PerfeCtion were in- 
confiftent with another Perfection, it would 
become an Imperfection on Account of that 
very Inconfiftency, _ 

M. So I perceive: An Inconfaftency with a 
Thing that is good, muft be dad; and to be 
inconfiftent with what is right, mutt be Wrong. 

P. What think you of Goodnefs, or Fuftice 
then? 

M. Let me confider ; thefe Things are new 
to me.——Goodnefs, I ‘apprehend, f{uppofes a 
kind Intention, with Power to make it effectual ; 
that is, it includes the Notion both of Know- 
ledge and Power. Without Power the Inten- 
tion would be unprofitable; and without 
Knowledge impoffible. And if Goodnefs were 
inconfiftent with Juftice, it would only be an 
Encouragement to Diforder and Licentioufnefs. 
As to Juftice——<the very Conception of it 

at 3 | feems 
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feems to include Knowledge, Power and a (yum 
right Intention. And it is as much GoodnefS ~~ 
or Kindnefs as the Encouragement to Virtue, 
and Difcouragement from Vice can be. 

P. You are of Opinion then, that each of 
thefe Perfections includes the reft, or that any 
one of them confifts of all? 

M. You have brought me, by this Sort of 
reafoning, to fee that it taut be fo; or that 
fo far as it is otherwife, they are imperfect, 
or Perfections in an inferior Degree: For in a 
fupreme Degree any one naturally fuppofes aif 
the refi without Limitation, Only I think 
Goodnefs and Juftice refpect intelligent Beings 
whereas Power and Knowledge may regard 
the material World. 

- P. Could Power and Wifdom be manifeft- 
ed, think you, to the material Frame of Things, 
if there were no intelligent Beings in it? 

M. It muft have been inconfiftent to. have 
defigned to manifeft thefe PerfeCtions to mere 
Matter; fince Matter is not capable of perceiv- 
ing the Art and Power manifefted in itfelf. 

P. If Power and Knowledge then were 
manifefted. in dead Matter, for the fake of in- 
telligent Beings; they come under the Deno- 
mination of Goodnefs. 

M. This fhews me indeed the nearer Al- 
liance of thefe Perfections.—But thefe Things, 
though I begin to find Pleafure in them, will 
carry us from our Subject. 

P. Let us diverfify the Subject a little ; 
there is Pleafure in Variety: And. we will re- 


turn 
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turn to the Confideration of Matter inftantly. 
——Tell me therefore, fince each of thefe Per- 
fections naturally include the reft, can any 
Thing in Nature disjoin /uch Perfections, whole - 
Nature it is to be joined together? 7 

M, I am really at a Lofs what to anfwer 
here. * 
P. Confider weil what is.in Nature; and 
what is the Nature of thefe Perfections. 

M. You have taught me now to confider 
Nature, as only confifting of dead Matter on 
the one Side, and Power and Knowledge on the 
other.——Yes, this fhews it me indeed. Since 
it is the Nature of thefe Perfections to be join- 
ed together, nothing in Nature can disjon 
them. For that Thing, which could disjoin © 
them, muft be contrary to their Nature. But 
the Things of a contrary Nature to Power and 
Knowledge are only Impotence and Ignorance, 
which are mere Negations, or Nothing, and © 
can do nothing. Power and Knowledge there- 
fore are neceffarily united in Nature. 


P. And the Things contrary to Goodvefi and 


' Juftice? 


M. Are Malice and Tyranny. But Malice 
fuppofes Envy for the Want of Power and 
Knowledge, to procure fome Advantage, which 
the malicious Being is confcious it has not, 
And Tyranny fuppofes Fear, for the fame Want 
of Power and Knowledge to fecure Advantages, 
which the Being is, or fuppofes itfelf to be 
poffefied of. And Power and Knowledge (the 
Defect of which gives Rife to Malice and ‘Ty- 
pout ranny) 
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rahny) are neceffarily united to Goodnef$ and 
Juftice.—— | 

P. You feem to be thinking on fomething 
farther, , | 
iM. By this I fee, that ‘it is the Sovereign 
Degree of Power and Knowledge, that is ne- 
' ceffarily and naturally united to Goodnefs and 
Juftice. It is impoffible that a Being of in- 
finite Power and infinite Knowledge, can ever 
be’ malicious or envious, or (thereforc) tyran- 
. nical; fince he can fee nothing but what is 
below himfelf. But from the Inftances of 
Malice and Tyranny I perceive, that a finite 
Degree of Power and Knowledge may be dis- 
joined from Goodnefs and Juftice; or it is 
their being limited, that can only disjoin them 
from the other two. 
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P. From:what you have faid then, it fol. 


lows, that Malice and Tyranny, (or; in other 
Words, Envy and Fear,) have no Foundation 
in Nature, except a Defect of Power and 
Knowledge; that is, except the two firft Ne- 
gatives, Ignorance and Impotence ? 

MM. So it feems to me. 


P. And that the four PerfeStions we firft 


named, viz. Power, Knowledge, Fuftice, and 
Goodnefs, are united by their Nature, provided 
they be in a fovereign, or infinite Degree? 
MM. It is fo. And fince nothing can oppofe 
their Nature, they are united by the ftrongeft 
Neceffity I can have any Notion of. 
_. P. But could thefe Perfections have been pro- 
duced, or have been the Effect of any Caufe? 
. QO MM. That 
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M. The fappofing them to have been pro- 
duced, is the fame Thing as fuppofing them 
once not to have been;. and: then there could 
have been nothing to have produced them,- 
except their Contraries, which are mere Ne-. 
gations. But it isthe reatett of Contradictions 
to fuppofe, that Impotence and Ignorance fhould: 
produce infinite Power and Knowledge. So: 
that they are abfolutely neceffary in them- 

felves.—— 
_ P. So neceflary. are Power and joa 
in Nature, Matho, that if we deny their ab- 
folute and iagrindinonate Neceffity, we affirm 
their abfolute impoflibility ; fince there was 
nothing in Nature to produce them, This 
again is another of thofe Inftances, where it is 
impoffible. for the moft difingenuous Sceptick 
to doubt, with his utmoft Effort. . They muft 
likewife be infinite, or unlimited: Fot they: 
could not have limited. themfelves, or made 
themfelves lefs Perfeétions than they neceffarily. 
were. That neceflary Power and Knowledge 
fhould.leffen, or limit themfelves, is both mo- 
rally and phyfically impofhible, And: there. 
was nothing elfe in Nature to limit or leflen 
them: Nature confifted of nothing elfe. Igno« 
rance and. Impotence are ftill nothing. Add to 
this, that it is fomething pofitive that muft: be 
infinite: And nothing is of fuch a.pofitive Na= 
ture as fuch Perfections, and thofe neceffary. 
You faw before, that Infinite joined to a Negas, 
tion 
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tion (that is, zafinite Nothing) is abfurd. Tn- Bag 
finite Deadnefs, infinite Weakness, infinite Ig- Nol 
norance, makes the Perfections, which are | 
thus infinitely denied, again impotlible,— 

Laftly, they muft bé undivided as well as ul. 
limited, for the fame Réafons, which it is al- 
moft needlefs to repeat. Divifion is Limita: 
tion. It is their Nature to bé united. T hey 
could not have’ divided themfelvés, Infinite 
Power, or infinite Knowledge, could not have 
divided, and thereby leflened. itfelf: This is 
again both morally and phyfically impoffible, 
And as there was nothing elfe in Nature, (for 
they make all Nature, if I may fo exprefs it ;) 
they could not have been divided: We mutt 
fill remember, that their Contraries are no- 
thing, and could not make a Part of Nature. 
——Thus we have helped each other, Matho, 
to fuch a View of the Unity and abfolute Per- 
feétions of the Supreme Bena, as your men- 
tioning kving and immaterial Power, in Oppo- 
us the Deadnefs of Matter, laid in our 
Way. | 
' Jf. When one confiders th 
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of immortal Happinefs: But I mention thefe 
Things a little prepofteroufly to you now. 

MM. No; lunderftand them well, and fhalt 
often think on what you fay. 

P, ‘Try the Reafons when you are merry 
or fad, in Health or Sicknefs, at Death itfelf; 
you will ftill find them hold, 

M, ‘Though this has been a fevere Bout to 
me, I am extremely gia we entered on the 
Subject. 


LI. And here, I obferve, that this Sort 
of Proof for the Being of a Deity, though ab- 
{tracted, as indeed it ought to be, feems very 
natural. For as his Exiftence is abfolutely ne- 


ceffary, and independent of any Thing elfe, 


fo there muft be a Reafon for it, (or rather, — 
the Reafon of it muft be) independent from — 
any Confideration of the material World. 

P. The Obfervation is juft; and fuch a 
Proof muft of Confequence be abftracted, as 
having nothing to do with the material Nature. 
ft is fuch a Proof as would conclude, before — 
Matter exifted, or after it ceafed to be: And 
it would be hard to affirm, that the Reafon 
for the Being of a God fhould difappear with 
the material Univerfe. However, it is wifely 
ordered, (as we obferved before) that the 
ftrongeft Degree of Certainty is brought down 
even to.the Methods of Senfe: And it muft be — 
owned, though we may infer in an abftracted 
Manner, that the Power and Wifdom of the: 
Deity are neceflary and infinite 5 yet Yana 
| the 
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the Wonders manifefted in the Creation, we The, fourth ‘ 
could not have fuch ftrong and lively Con- Gaps 
ceptions of thefe Perfections: Befides, the 
pleafing Circumftance of contidering the Deity 
in the Relation of our Creator; and beholding 
conftantly the Operations of his Power and’ 
Goodnefs,— . 

M. To return then, fince the Exiftence of 
a Deity is fo many Ways undeniable, and his 
Power fo vifible, what Reafons do the Atheifts 
give for faying, that Matter and Motion may 
do all that is done in Nature? 

_ P. Iput the Queftion to you again, Matho : 
Do you think there could ‘be any Reafons for 
fuch an abfurd Opinion ? 

M. 1am fatisfied there could be none {lid. 

P. Do you think they could even appear 
probable to an impattial-Enquirer ? 

M. That I cannot tell, unlefg I knew them. 
It is hard to conceive what Men could meat, 
unlefs they had fome Shadow of Reafon, 
whereby they deceived themfelves at leatt. 

P, And notwithftanding, you brought the 
Point between you and them foon toa Decifion, 

M, Yes, with Refpec to the Motion of the 
heavenly Bodies, 

P. You have feen that Matter refitts all 
Change of State, and therefore it refitts to be 
put in Motion. 

M. How then do they account for its being 
put in Motion? 

P. In truth, Matho, what they fay is fo 
filly, that, if I thould take their Side ‘of the. 


2 Queftion, 


193 MATHO: >; OF, The 
The fourth Queftion, you would fufpect I wronged their 


Conference, 
wu Arguments, hey fay, Matter was eternally 
falling downward, through the infinite Abyfs of 
Space; but that having Jome how or other a 
jde-Mation, its Parts came to touch, and fa 
formed a World. How does this pleafe you? 

M. It is quite below Contempt. Tama 
thoufand times more furprized than I was, 
that ever there fhould be an Athewt in the 
World. 

_ P. Let them fay then what they will, as 

long as they deny an intelligent and Bony, 
Government in Nature; I fhould expe& now, 
that you could thew the Abfurdity of what 
they'advance. And pray, though we fhould 

_ allow that Motion were thus natural to Matter, 

would it not be as much a dead Subftance, as if 
it had been without Motion from Eternity 3 at 

M. \t certainly would; for Matter at pres 
fent is as much a dead unattive Subftance in 
all the Changes it undergoes, as if it remained 
fill in the fame State: And this proves to me 
that though fuch Motion were natural to it, 
nothing could be effected, unlefs this Motion 
were over-ruled by Iitelligence and a govern= 
ing Mind. 

P. Your Reafons for faying fo? 

M. It is almoft a Shame to argue againft 
the Atheift’s Suppofition. If Matter had natu 
rally fuch a Tendency, it muft fill fall down 
through the Immenfity of Space, as well when 

in Contact, as in feparate Particles, without 
ever producing any Thing. And this thews 
“US 
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us again, in a very particular Manner, the Ab- The fu 
furdity of an wmiverfal downward, or that — 
Gravity was a connate and inherent Property 
of Matter. But let us even fuppofe that a 
mutual Attraction between all its Parts, fauch 
as we took Notice of before, were eflential ta 
Matter; or that its Particles could act where 
they are not, and that to all Diftances: This 
could only bring the whole Subftance into one 
prodigious Heap, which muft afterwards re- 
main without Change or Motion of its Parts. 
And we fee before too that to prevent the 
ereat Bodies of Nature from coming thus to- 
gether, they are made to move in circular 
Orbits, whereby a centrifugal Force is excited 
in them. : 

P. Suppofe once for all, that every Sort of 
Motion, backward and forward, circular and 
rectilinear, were natural to the. Particles of 
Matter ; and then confider whether they could 
produce a World. | 

M. Are you able to make fuch a Suppofi- 
tion as this, Philon? 1 thought I had gone 
Lengths enough. It is abfurd to fuppofe fo 
many Contradictions, in order to try the Truth 
of any Thing, fincé one Contradi€tion mutt 
fhew it falfe. It is to bid mé confider whe- 
ther the Atheift’s Scheme would be poffible, 
if it were three or four Times impoffible. It 
was probably by confidering Things in this 
confufed Way, that the Atheift at firft bewil- 
dered himfelf; and that other Mens Eyes have 
een dazzled. Matter refifts to be put in Mo- 
, O 4 tion, 
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The fourth tion, and. when put in Motion, it refifts a 

—weyw Change of Direction. Thus if the Particles 
moved all one Way in this ftraight-lined Mo- 
tion, we have feen that nothing could be ef- 
fected. If they all moved contrary Ways when 
they encountered, the ftronger muft carry the 
weaker along with them; or if the contrary 
Forces were equal, both muft reft, And what 
agrees to two Particles agrees to the whole 
Mats. Some Parts of Matter might {till move 
farther afunder through the infinite Space; 
and the Motion in others being cSteiny 
they muft remain eternally at Reft. 

P. You reafon perfeCtly well, Matho; the. 
Quantity of Motion once loft, could never 
after be recovered on this Hypothefis ; nor in- 
deed on any Hypothefis, except by smmaterial 
Power. It is thus the Quantity of it, which 
is ftill decrealing by the Adtion of Matter upon 
Matter, is conftantly renewed by the firft 
Caufe. Let the Motions of the Particles there+ 
fore be ever fo various and irregular, when 
contrary they muft deftroy one another, and 
the Particles after that reft; otherwife ae A- 
theift might fuppofe his Matter in a State of 
Reft at firft, and then to imprefs Motion on 
itfelf. And after all, nothing could be pro- 

- duced on thefe Suppofitions, but Motion by 
ftraight Lines or endlefs Reft, Much more _ 
might be added if it were neceflary. Though 
he fhould imagine the Particles to ramble 
backward and forward, like Guats flying in 
the Air ina Summer-Evening, this could nex 

ver 
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ver produce Cohefion of Parts, Order or Ar- Bail es 
rangement : Matter agitated by fo many wild ~~ 
and tumultuous Motions, would only {o much 
the more itand in need of a powerful and intel- 
ligent Caufe, to reftrain thefe, and imprefs other 
Motions confiftent with fome regular Defign. 

M. Yunderftand the Cafe as you exprefied — 
it in all its Perplexity. The more they mul- 
tiply thefe blind and unguided Motions, the 
more they make an intelligent Principle necet- 
fary, to over-rule and direct them: Since Mat- 
ter, toffed in fuch a wild Manner, mutt be 
more unmanageable, than when at perfect 
Reft.——But as there is no Pleafure in purfu~ 
ing thefe Abfurdities any farther, and as we 
have not yet fpoke of the Cohefion of Parts in 
Matter, otherwife than as it came in our Way 
accidentally; pray refume that Subject a little, 


LIV. P. Tell me then; Muft not any 
Particle of Matter, the le{s it is, yield to the 
lefs Force impelling it ? 

MM, Without all Doubt ; and the greater it 
is it muft require the more Force to be moved 
with the fame Celerity. - 

P. Could a Particle refift a hundred or 
2 thoufand Times a eteater Force than that 
is to which it yields ? 

M. That is plainly repugnant; or it is 
faying, the Particle can do more than it can do. 

P. And is not the fame Thing true of 
any other equal Particle: 


M. Te 
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The fourth Mf. Tt is as true of the fecond as of the 
4 firft, and. of the third as of the fecond, and 
fo.on, for any Number of equal Particles | 

P. Let us fuppofe then that a Bit of Iron 
confifted of three or four fuch Particles; and 
do you think that thefe Particles could be 
feparated from each other, by the fame Force 
by which they could be ‘moved if ay were 
Separated ? 

. J, No; not by a thoufand Times a greater. 

P. Is this thoufand fold Refiftance made 
by the Particle itfelf? 

| ~M. Certainly it is not ; for that would be 
to affirm that it made a thoufand Times a 
greater Refiftance than it can make; a ridi« 
culous Contradiction. 

- P. Whence does this Excefs of nine hun- 
dred and ninety nine Times a greater Re- 
fiftance than the Particles can make, proceed 
then? 

_ M. Thisdiftine Manner of arguing, Phzlon, 
eevee me undeniably, that fuch a prodigious 
Excefs of Refiftance is the immediate Effect of 
immaterial Power. But is any Thing offered 
here with a View to account for this won- 
derful Effect otherwife? I fhould think that 
Men mutt have inftantly owned the Hand of 
the Deity in fuch a plain Cafe. 

RP. It hath been fuppofed that fuch little 
Particles are joined together by certain other 
Jefs Particles, in the Form of Hooks or Clafps, 
which keep them fixt together. 


: M. They 
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. M. They fhould have fuppofed then, that The fourth 
the whole Subftance of Iron, or other fuch Reig a 
hard Bodies, confifted only of thefe Clapp = 
or Hooks: For fuch Bodies make equal Re- 
fiftance every Way, to be divided, or have 
their Parts feparated. Befides, muft not fuch 
Clafps be lefs than the Parts they clapfed to. 
gether ? | 

P, We can hardly conceive it otherwife, . 

MM. And mutt not the Parts of thefe Clafps 
be lefs than the Clafps themfelves ? 

P. Without Doubt. | | : 

M. What then clafps together the Parts of 
thefe little Machines ? oer ogee 
. P. That I cannot tell. 

M. This leaves the Point unfolved, or ras 
ther makes the Difficulty greater: Since (as 
we obferv’d juft now) any Particle, the lefs it 
is, muft yield to the lefs Force impelling it, 
And here the direct contrary is fuppofed. 

_ P. Such Suppofitions, Matho, (that I may 
acquaint you with this by the Way) are: fte- 
quent in the mechanical Explications of the 
Appearances in Nature. Ss ag gd 

“M. What do you call mechanical Expli- 
cations ? | 

PB. That is called a mechanical Explica- 
tion when the Effects, which appear in Mat- 
ter, are {aid to be produced by other Matter, 
of which the prefent Cafe is an Inftance. | 
_ M. I underftand ; when the Matter of the 
Body is allowed unable to produce the Effect, 
other Matter is fuppofed fufficient. 


P. That 
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P.. That ‘1s. it. 

M. 1 fhould make no feruple to. reje& 
fuch Explications, efpecially where the great- 
eft Efficacy is afcribed to the leaft Particles, 
which certainly have the leaft Refffance, by 


which only they can effect any Thing. And 


the prefent Explication of the {trong Cohefion 
between the Parts of Bodies only fuppofes 
that it is the Effect of the ftronger Cohefion 


of leffer Parts ! 


P. Some have endeavoured to explain | He 


Cohefion of the Parts of Bodies, by the Pref- 
fure of fuperincumbent fubtile Matter; for 
which fome Experiments are alledged. 


M. Does not this Matter prefs upon all 


Bodies equally ? 
P. Without Doubt. 


M. Then the Parts of all Bodies fhould 
adhere to each other with equal Force; and’ 
it would be as difficult to break a Piece of 


Glafs, asa Plate of Iron. Befides, how could 
this Matter get in, to caufe Cohefion _between 


every Part of the hardeft Bodies ? By per- — 


vading them all poffible Ways, it. thould 


rather loofe the Cohefion, and diffolve the 


Body. 

P. A great Philofopher was of Opinion, 
that Ref only caufed Cohefion between the 
Parts of Bodies. 


M. How many Degrees 8 Rett are Heras 4 


The Degrees of Cohefion feem innumerable. 


Reft between the Parts feems rather the Con- — 


gles than the Caufe of Cohefion, And if 
T can 


} 
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I can overcome the Refiftance of the whole The fourth 
Body, by putting it in Motion; why fhould ee 
I not be able to overcome the Refiftance of a 
Part of it feparately ? 

P. There are other Explications of this 
Appearance, but not worth mentioning, - 

M. And from thofe you have mentioned, 
I am ftill-more fatisfied, that the {trong Im- 
preflion conftantly made on the Parts of firm 
Bodies, which you fhewed me from the In- 
{tance of the Wire fufpending a Weight, can- 
not be the Effect of a material Caufe. A {mall 
Bit of Iron could bear an inconceivable Pret. 
fure, before it could be flatted, or the Parts 
of it feparated from that Contact they are in | 
with others; and yet the natural Refiftance of — 
the whole Piece, proceeding from its Inertia or’ 
Deadne(s, might be overcome by the Strength’ 
of an Harr, 


P. You are likewife fatisfied that this Im- 
preffion mutt be conftant. | Bod | 

M. As muchas I am, that the Strength and 
Firmnefs of thefe Bodies, which fupport the 
largeft Edifices, and bear the greateft Weights, 
muft be conftant. The Weight does not in- 
creafe but try the Strength of fuch Bodies. If 
it were otherwife, the ftatelieft Piles of Build- 
ing muft inftantly tumble ; and the Bodies of 
Animals be loofened into Atoms. N othing in 
. Nature could remain the fame ; nothing could 
bear to touch or to be touched. Ineed not 
mention what occurs to me every Time I 
think on this Subject; That if this Imprefion 


tA SA 
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Dis forth were not. various to conftitute the’ different 
&—/—— Species of Bodies, if all: were as hard as Iron, 
or. as: foft as: Wax; if.all were equally brittle, 
or equally tough and fupple; the Fitneofone 

Thing to another, and the Ufe of all; would be 
loft in. Nature. Thefe Things fill ‘the Mind 
with Amazement, which is ever new.: 

_ P. Yow faid, without this conftant Impref= 
fion; the: Bodies of Animals mutt inftantly be 
Joofened i into’ Atoms. 

_ M. Certainly. Every Bone: in “ott? Body 
bears'a conftant Impreffion of Force; equal-to 
the greateft. Refiftance it could make, before: 
it were broken. And this, indeéd, is Aft>nifhu 
ing, (for you make me-attend to it,) that our 
Bodies. conftantly bear an Impreffion, which, 
one Way applied, would crufh and diffolve 
them; and another Way apples is not only 
not felt, but preferves us! Befides, there ig 
almoft all the Difference of Impreflions'’i in the 
animal Body alone: The Bones are hard, the’ 
Fileth foft, the Sinews tough, the Blood loofe 
and. fluid. 

P. The’ more we think on thefe Things, 

Matho, the more:various we muft fee our im-' 
mediate. Dependence’ on the: Power: of thé 
Deity to be. 


LV. M: There’ is: ftill another Particular: 
in the Cohefion of the Parts of Bodies, which 
feems to me exceeding wonderful. 

P. What is it? 
_M. peeewat the Variety: of this Agtian, aed : 
S 
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the different. Force of the Impreffion in diffe. is, fer 
rent. Serts of Bodies, is beyond. our Concep- —y—4 
tion; yet. if we might compare Things which 
we do not comprehend, one with another, 
the Subtilty of the Action appears. ftill more 
af{tonifhing. | , 
__ P. I fhould be glad.to hear your Thoughts 
on this Head. | 

M. We obferved. from the. Beginning, that 
Cohefion is only between. the:contiguous Parts; 
the whole Force of the Action, therefore,. is 
only between, thefe: But they are the leaft 
Parts of Matter which can be contiguous to 
each other, fince: Matter can only. come to 
Contact by its Surface, and not by. its Depth 
or Solidity. So,that, I think, they are. only. 
the Surfaces;of the leaft Parts, that make all the 
Refiftance, even.in the very. hardeft Bodies, as 
Steel or. ddamant. So far I fhould have a. 
clear.Conception : But if I confider thefe Sura 
faces; as not.the Solidity of the Parts, but that 
thefe Parts muft have ather Parts; the Subtilty 
of this {trong Action, which effeéts Cohefion 
among. the Parts, exceeds my. Imagination, 
For I can. conceive no Part of.Matter fo little, 
but what might afford Room for a Separation, 
or for two new Surfaces to be made out of it; 
This. multiplies the A@tion to a MinutenelS 
that furpaffes my Faculties, (as-I. faid,) and yet 
without diminifhing the Strength of it. 

P. Here, J believe, every Body’s Faculties 
mutt fail them, Matho, as wellas yours. What 
you-have. faid, feems very juft; and, befides 
or” what 
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Corinne, What you intended, it fhews us a new Reafons 
wn why this ftrone and fubtile Aétion could nei- 
| ther be thé Effe&t of other Matter, nor of- 
thefe little Particles themfelves. 
~ MM. That Thad in View, when you told me 
of the Preffure of a fuperincumbent fubtile Mat- 
fer. It 1s ftrangely contrary to Reafon, to 
fuppofe, that fuch minute Particles Miotita be 
fo impelled by other Matter, as to exert fuch 
an Effort. Thofe {mall AtCins could not af= 
ford Room, Scope; or Surface enough, for other 
Particles to act upon them: And then the 
Impulfe of other Matter could never ex- 
plain, but muft perplex this Affair beyond 
- Conception. If other Matter impelled a Par- ~ 
ticle on all Sides equally, the contrary Actions 
fufpending each other, that would diffolve its 
Cohefion with any other Particle. If the Par- 
ticle were impelled more ftrongly on one Side, 
that muft loofe it on the other. Laftly, there 
fhould be more’ of this other Matter, 1 think, 
in the very hardeft Bodies, than of their own 
proper Matter; fince every Atom of them 
would want to be impelled on all Sides. This 
would be a ftrange round about Suppofition, 
made to fhew the Cohefion of the Parts in 
Bodies impoffible : And the Cohefion of thefe 
other Particles is {till left unaccounted for; as 
alfo how they come to have this Motion and 
Direction, fo as to impel conftantly all the 
Parts of all Bodies. 
P. Befides, Matho, fince the Force, pubies. | 
with every little Particle attraéts the contiguous 
Particles, 
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Particles, acts on all Sides, and every where ie ah 


round ; and fince no Particle can have oppofite —.—~ 
Tendencies, or a Tendency, to all contrary 

Sides at once; it is plain that Cohefion can 
neither be the Effect of any other Matter from 
without, nor of thefe Particles themfelves from. 

within ; but the conftant Impreffion of a fuperior 

and Divine-Power, exerted in a Manner by 

us altogether inconceivable. 

M. I underftand what you fay: A Particle 
could no more have a Tendency to all Sides 
at once, than it could move to all Sides at 
once: And a Tendency to one Side could 
never caufe Cohefion, even on that Side. It 
is delightful to fee a Point, which carries fuch 
important Confequences along with it, admit 
of fo clear a Decifion. 

P. Finally, Matho, if we confider what you 
exprefled fo well in the Beginning, when you 
faid, that the Minutenefs of the AGtion fur- 
patled your Faculties: If we confider, I fay, 
that there is no Particle of Matter fo little, 
fince it isa Thing folidly extended into Length, 
Breadth, and Thicknefs, which doth not con- 
fift of other lefs Parts, and thefe of others, till 
we are quite loft in the Conception ; we mutt 
own that this fubtile Action of Cohefion de- 
{cends ftill with undiminifhed Force: So that 
the very folid Extenfion of Matter, that is, the 
very Exittence of it, is the indefinent Effect of 
Divine Power. 

M. O Philon ! the wonderful AGtion! I fee 
almoft with my Eyes, that the conftant Exer- 

WOT, 1, E tion 
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The fourhtion of the Power of the Deity is the very 

we Bafis (if I might fo fpeak,) of the Exiftence 
of Matter, I now fee, what great Reafon 
you had for faying, at the Beginning of our 
fecond Golfers: that no Man ever had, 
nor ever will have, a Notion of the Subenice 
of Matter, other wile than as the Power of the 
Deity is conftantly exerted upon it; or rather, 
exerted in it. 


LVI. P: Tf you refle@ a little, you will 
perceive the other Sort of Attraction no lefs . 
puede! rful in feveral Refpects, 

_ M, V find it difficult to recall my Thoughts fo 
thot, to the Confideraticn of another. Subject. 

P; As the Attraction of Cohefion thews the — 
various and inconceivable Power of the Deity, — 
wherever Matter is; fo the AttraCtion of Gra- 
vitation f«hews'the fame Power no lefs various — 
dnd inconceivable, even wheré it is not. 

M, Make this a little plainer. | 

P, You:-mferred «tightly before, that the q 
Attraction of Gravitation mutt prevail through — 
the whole Planetary Syftem, becaufe if our © 
Barth (or any-of the Planets) came to a Place — 
where ‘there was Attraction to no Center, its ~ 
Coutfe would be diftturbed; ‘of it would femal 

to be. deferted.. You obfer ved, that fuch a7 
World as this required Tr anfparency and Cleare — 
nefs, that the Light might not be intercepted, — 
nor slic celeftial Bo dies ee rkened, by Matter _ 
lying icatteréd at Random, or ufelefS anduns i 
im ployed in the eyes Hence you ee ell 7 
so¥ ¢ 
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ed that this Attraftion of Gravitation was not The fourth 
: . : Conference. 

only the Cement of particular Bodies, but of . 
~ the whole Univerfe. | 

M. IJ fee it muft be fo indeed; the AGion 
mutt be propagated through the whole inter- 
mediate Space. This is aftonifhing; and I 
ought to have feen it before. a 

P. There is a Particular here which makes 
it fill. more aftonifhing, though you cannot 
yet underftand it: For the Intenfity of the 
Action is different at every different Diftance, 
through the whole Space lying between the 
attracting Bodies, | 

MM. 1 remember you faid, the Attraction of 
the Sun on each of the Planets was different, 
which required a different Degree of projectile 
Force to be impreffed on every one of them, 

P. Confider then any one Particle of dead 
Matter in the planetary World, as attracting 
every other Particle; and endeavour to con- 
ceive in your Mind how various and wonder- 
ful the AGtion of this one Particle, or the Power 
exerted with refpect to it, mutt be. 

_ MM. Alas, Philon! This confounds the Force 
of Imagination a thoufand Times. A fmall 
Part of fuch Diverfity would be more admired, 
becaufe better underftood. I now fee that the 
Multiplicity of the Aion as much over-— 
powers our Faculties in this Cafe, as the Sub- 
tility of it did in the former. But indeed one’s 
Amazement is divided ; and which ever of the 
two any one confiders at the. Time, he mutt 


bea think 


ea 
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The fourth think that the moft wonderful. The Mind of 


ae Man is too narrow for thefe Things. 

P. After this think a little whether the in- 
finitely various Action of this fingle Particle 
couid be the Action of other Matter upon it. 

JM, One who has the View, Phzlon, which 
J have at prefent, can hardly think on that — 
Suppofition with Patience. If we confider 
that this is the Condition not of one fingle 
Particle of Matter, but of every Particle; to 
fuppote that all this is the Effet of other Mat- 
ter acting upon them; is to imagine that there 
is infinitely more of this other inftrumental 
Matter in the Univerfe, than of the Matter 
which it is fuppofed to move and actuate. This 
is a {till more inartificial and round-about 
Way, than the /ubtile incumbent Matter in 
the former Cafe. If nothing but the Action 
of Matter upon Matter will ferve, what is it — 
that moves this other znfirumental Matter? Or 
where will the Inftrumentality and Subordi- 
nation of Matter to Matter end? This is to 
put the Deity quite out of Sight. | 
_ P. Leaving therefore thefe infinitely various, 
interfering, oppofite Actions, propagated with- 
out Confufion or Diforder, through the Im- 
menfity of Space, from every Particle to every 
Particle, asthe proper Work of Divine Power; 
confider in the laft Place, that the Action of 
Matter upon Matter can only be according to | 
the external Surface, and in Proportion to the 
Extent of that Surface: But Attraction operates © 
IQ 


Cofinotheoria Puerilis. 212 
in'Proportion to the Solidity of Matter; that The fours 


is, it operates from, and through the whole em 
internal Subftance of Matter. ) 

M. I {ce plainly that if Matter aéted thus 
on Matter, neither the Matter acted upon, nor 
the Matter that impelled, could be folid or 
impervious to other Matter. This is the Work 
of the fame Being, and of the fame wonderful 
Kind, as Cohefion was difeovered to be jut 
before. —— , ) yt es 

P. Thefe, Matho, are fome Confiderations 
concerning the Nature of Maiter in general, 
which fhew us the mighty Power of the 
Creator conftantly exerted in all Objects above, 
below, and round us: Nor do they require 
any deep Learning to be underftood, nor other 
Preparation than common Senfe, and an un« 
prejudiced Mind. As for Particulars you mutt 
have Recourfe to thofe who have applied to 
the feveral Branches of natural Knowledge, and 
obliged the World with their Difcoveries, 

M. 1 am now indeed fatisfied that we can 
neither turn our Eyes nor our Thoughts to 
any one Object in all Nature, where the Power 
of the Deity is not the firft, or to {peak more 
truly, the only Thing that occurs to us. The 
Thought is awful and ravifhing !—— You con- 
cluded lately that the Particles of Light were 
Matter or Body, becaufe they excited Heat 
and Motion in ‘other Bodies: Pray acquaint 
me with fomething of their Nature. 

P. Ican give you but fmall Affiftance here, 
neverthelefs it would not be well on my Part 
| | | ei not 
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‘The fowrthyot to tell you all I know, which may be 

tn done in few Words. ——They are the, fubtileft 
Matter we know, and have the fwiftett Mo- 
tion: But full they are Matter, attracted and 
repelled by other Matter, and have their Mo- 
tion bent and reflected, as much as a Tennis- 
ball. 

M. Itis but reafonable that the Matter, by 
which Vifion is performed, fhould be extreme- 
ly fubtile: Vifion, I think, is the moft fubtile 
of our Senfes; and erofs or palpable Matter 


mutt both frie the Senfe and darken the Ob- _ 


ject; or the Light itfelf would be feen and not 
the Object it fell upon. But what may the 
Velocity of the Motion of Light be? i 
- P. From the Eclipfes of iiie Satellites of — 
““fupiter, it is computed that Light comes — 
from the Sun to the Earth in about eight or — 
ten Minutes. | 
M. I believe I need not ftudy to conceive © 
this Velocity from any Comparifon. ) 
~P. You need not: the Swiftnefs of the — 
Earth’s annual Motion, which you admired ~ 
fo much, does not at all come near it. | 
M. How is the Motion of Light bent or — 
changed? 
sed ol 0 Light were not reflected from. Bodies 
you could fee nothing. — | 
M. I ought to avis remembered ca the 
Sun-beams are eafily turned to all the Corners” 
of the Room by a Mirrour. And now that I 
think on it, if the Paflage of Light mele not” 
ent, 
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bent, I. could not fee Objeds monftroufly 
diftorted through uneven Glafs. 

P. In that Cafe, when the Ray is refracted 
or bent, you think the Objet is in the Direc- 


tion of that Part of the Ray which enters your. 


Eye; though the Part of the Ray which falls 
on the Glafs is in another Direction. This 


AES 
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makes the Objet feem to change its Place, 


or disjoins the Parts of it: 


M. This folves many Doubts to ine; which 


J thal! not trouble you with obferving. 

P. The Rays of Light, in pafling by the 
Edges ef Bodies, are likewile bent or attract- 
ed towards them, though this can only be 
obferved in certain delicate Circumftances. 

M. This feems to explain to me a Thing 
which I have often admired. In going by 
‘Paling or Rails, all of parallel Sticks, you will 
perceive both the Paling and the Objects at a 
Diftance behind it to tremble or dance as it 
were. [have walked backward and forward 
for half an Hour together to confider this. 
Now I fuppofe this is, becaufe the Eye, paffing 
through thefe bent Rays near the Sides of the 
Sticks, and coming immediately to other Rays 
not bent, fees the Object fuddenly, change 
Place, and the Whole by this Means to have 
a tremulous or dancing like Motion. : 

P. You explain the Appearance yery in- 
genioufly and truly too in my Opinion. 3 
MM. If Light requires ‘Time to moye from 
Place to Place, if the Body it comes from be 
far diftant, and alfo move {wiftly, we cannot 
. eat {ee 


216 MATHO: On The 


The fourth fee jt in the real Place : For while the Light 
wy~ isa coming to us, the Object may have moved 
a great Way. 

P. You are in the right: and there is an 
Argument brought from this to fhew the Ab- 
furdity of the Ptolemaick Hypothefis, where 
the whole Heavens are fuppofed to turnround ~ 
in four and twenty Hours. For if we fup- 
pofe the Diftance of a fixt Star only feventy 
or eighty Times greater than the Sun’s, fo 
that the Light fhould take twelve Hours in 
coming from the Star to us; it fhould be feen 
fetting in the Weft, while in Reality it were 
rifing in the Eaft, fifi contrarily. 

M. That would be’a ‘monftrous Incon=_ 
venience : The Motion of no Body therefore 
can bear any Proportion to the Velocity of 
Light, left we fhould be conftantly deceived 
in the Place of moving Bodies. 

P. It is reafonable to think fo. 

M. What is the Reafon why Bodies are 
of different Colours, when Light is all of one 
Colour. : 

P. You prefs me ‘too hard: Light is not 
all of one Colour, when the Rays are feparated, 
which may be eafily done according to their 
different Degree of Refrangibility (as it 1s call- 
ed) they are “found to be of different Colours, 
as red, orange, yellow, green, blue, &c. anda 
f{carlet Ribbon, for Inftance, refledts the red 
Rays moft Arongly ; but what the Reafon of 
this may be I cannot tell. 


M. I 
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M. I believe indeed the Rays muft be of The. fourth 
thofe Colours from what I fee in the Rain- Cw 
bow.——But not to trouble you more on this 
Head, anfwer me only one other Queftion. 
Pray what Sort of Men were thofe Scepticks - 
whom you mentioned once or twice in our 
Difcourfe ? 

P. They were a Sort of Philofophers, whofe 
Principle it was to doubt of every Thing. 

M. Did they make a Principle of it? 

_ BP. They did; forany one undeniable Truth 

muft have confuted their whole Scheme. 

M. Then I prefume they muft have been 
much put to it in fome Cafes : You fhewed me 
an Initance or two above, where doubting 
feemed to me impoffible. What Reafon could 
they give for doubting that the Part was lefs 
than the Whole 2 

P. They avoided coming to fuch Particulars, 

M. Had they no Pretence for this affected 
Singularity ? 

P. They pretended there were contrary 
and equal Reafons for and aguinft every Thing 
that could be affirmed. ° 

M. Were they certain of this? 

P, That had been to affirm fomethingcon- 
trary to their Principle. 

M. They could not be certain then whe- 
ther they had Reafon to doubt, or not. 

P, They were not agreed on what Prin- 
ciple to found their univerfal Doubting, and 
therefore were divided into three or four De- 
nominations. 
Weck M. Were 


S) 
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wa - P. The Honour of their Sec? obliged them 
toitcey' # 

M. I have enough of them *. And now, 
Philon, with your Permiffion, I would go and 
confider by myfelf what we have been difcourf- 
ing of, that Imay not give you the Trouble 
to tell me.the fame Things over again, when 
J come next to you. | | 

P. That is not your Way; you rather im- 
prove upon what: is told you. But perhaps 
we fhould fpeak more to the Purpofe if we 
fpoke lefs at a ‘Time. | : 


* We may fee the Genius of Scepticifm humoroufly repre- 
fented in a few Sentences of a Letter of Henry Stephens, before 
the Lezpfick Edition of Sext. Hmpiricus. 1718.—~An ex animo, et 
ut fentis, ita loqueris ? Ingenuéque verum fateris? The Anfwer 
‘is, § paarov taro 4 éxtwo. Hic Libellus feriane traftat, an | 
nugas? imiyw. Ad bac faltem refponde: Efine Philofophicum 
‘éjus argumentum ? 3 xaranrapedin. Age, quid definitum confti- 
tutumque tibi de illo Libello eff ? ovory bea. At mihi tuam de 
illo fententiam, quecunque eft, aperi ? Imo nulla mihi fententia 
eft, utpote nihil opinanti, Quid facis igitar? omsmripavos dan 
FrAw, EFC. . : 


sheets 
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Fifth CONFERENCE. 


The Confequences of the inattivity of Matter 
confider’d with Refpeét to the Productions in, . 
and about our Earth,—Matter owes its Ori- 
gin to an immaterial Being. The fimple- 
Exifience of material Subjtance fhews the in- 
finite Power, and the various Species of Things 
formed out of it, the Wifdom and Goodnefs 
of this Being. That any Sort of Matter we 
know hath paffed through divers Operations, 
and various Art, before it falls within our 
Knowledge. The imperceptible Tranflations 
from dead Matter to vegetating Bodies. From 
the moft imperfect Plant to Man, Vegetables 
and Animals rife in a continued Scale of Per- 
fection... Propagation of Plants.and Animals 
by Seeds, not mechanical : Or the Seed not the 
Caufe of the future Plant, nor the former 
Plant of the Seed. The one appointed to fol- 
low the other, in order to conftitute a fetiled 
Courfe of Nature. Hence an eternal Succef- 
fion of Caufes and Effects, a groundlef/s and 
unphilofophical Suppofition, The mutual Ap- 
titudes, Relations, and Connexions between the 
Parts of the Scale, fhew the Unity of Defign. 
This fhewn.in the Article of Food. Of the 
fucceffive Evolution of Bodies, in the Formation 


of many Species of winged Infects. That all 


2 
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thefe inferior Creatures aperate blindly, and 
yet regularly; or are directed by a Principle, 
more perfect than the Reafon of Mankind. 
~Monftrous Productions occafioned by Accidents, 
difturbing the regular Procefs in the Forma~ 
tion of animal Bodtes, according to the fettled 


«  Courfe of Nature. 
_ihe ‘aftr Villers HAT is the Meaning of 
—— this Vifit, Matho, fooner 


than ordinary ? For though I am always glad 
of your Company, I did not expect to fee you 
for fome Days. 

M. I underftand, from what you faid be- 
fore we parted laft, that the Inactivity of 
Matter muft have other Confequences, befides 
thofe we then confidered ; and I was impatient 
to be informed of them more particularly. 

P, What other Confequences do you mean? 

M. There is a great Variety of particular 
Bodies, in and about our Earth, which are 
formed out of this dead Subftance; now the 
Confideration of thefe can be no lefs delight- 
ful and entertaining, than that of the great 
Bodies of the Univerfe. And it feems to me 
abfurd, to neglect the Inftances of Power and_ 
Wifdom that are near and round us ; and only 
to take Notice of thofe that are fo far diftant 
as the Heavens. 

P. Well, what are your Thoughts of Mat- 
ter, after you have confidered it {till more nar- 
towly ? 


M. You 
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M. You know I began to fufpeét Matter 


after our firft Conference: But before you 
fhewed me fo fully, at our laft Meeting, the 
Nature of Cohefon, I ftill thought Matter ftood 
in Need of no Support from any Thing elfe, 
to be what it is; that it owed its Origin to no 
Caufe, was neceffary in itfelf, and above the 
Reach of any Power, to be by that deprived 
of Exiftence. Now, I find, I was under a 
grievous Miftake in this whole Affair ; and 
believe all young People fall naturally into the 
fame Prejudice ; though nothing, in my Judg- 
ment, concerns us more neatly, than to be early 
convinced, that the Courfe of Nature, and Sta- 
bility of Things, muft reft upon another Foun- 
dation. 

P, On what other Foundation ? 

M. On the Power and Government of an 
Alighty Being, which affords a better Pro- 
{fpect, and more Security to Mortals, than fuch 
a dead Subftance. 

P. Might not this vifible Frame of Things 
have exifted always, and without any Caule, 
either to govern, or give it Origin ? 

MM. After what has been faid, it is perfect- 
ly fuperfluousto afk that Queftion. The rude 
Subftance itfelf, not wrought up into any 
form, nor diverfified by any Art, ftands in 
need of a conftant Support, that it may exift 
in any Manner; and farther requires an Al- 
mighty Artift, not lefs {killful, than power- 
ful, to make out of it fuch a beautiful Fabrick 
as we behold, I fhould fooner believe a Man, 


who 
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The fifth who was to tell me, that Jron firft made itfelf, 


Conference. 


we and after that, fathioned all thofe curious Pieces 


of Art which are wrought from that Metal ;. 
than one who told me, that this vifible Sites 
of the Univerfe is not abe Work of a Power- 
ful and Wife Caufe. What flands in need of a 
confiant Support from ancther Caufe, that it may 
exift any Way, flood in need of the Power of i that 
Caufe, io give it Exifience at firf. 

Porton Argument is of the right Sort, 
Matho, and carries along with it all the ere 
dence of an Axiom. That only can be with- 
out a Beginning, which cannot poffibly have a 
Caufe ; a Being, to wit, of infinite Power and 
Knowledge : Contrarily, therefore, a Thing 
which cannot be without a Caufe, and is void 
of all Perfection, muft have had a Beginning. 
And fuch a Subftance is dead Matter... Thefe 
are the two moft oppohite Things to each 
other, we can imagine. Hence, if this rude 
and unwrought Subftance fhews us, by its — 


» Dire ae xiftence, the _ wondrous, ae 


Power of the Creator; the Variety of Things 
that are fafhioned ree of it, their ee 
and, Application to fomething always higher, 


~muft equally convince us of his Knowledge 


and Wifdom, Nothing is wanting to com- 
plete the mighty Defign; and thofe Things, 
which we might think fuperfluous, are. full 
neceflary to the intended Variety, and to 
carry up the Scale of created Beings. _ For this | 
Variety is not propofed for Oftentation of 
Power; | that would be a falfe Thougnt; but 

to 
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to finifh confiftently a great and harmonious ¢°s, 5h 
Scheme. . 

M. To whom fhould the Deity make Of- 
tentation of his Power? ‘That would be, to 
fuppofe Beings capable to underftand and fa- 
thom the greateft Things he could perform. 
This Variety muft have a higher End. Eve- 
ry ‘Thing rather fhews Infinity of Power, con- 
ducted by infinite Wifdom. 

P. And thofe fet on Work, likewife, by 

the moft difinterefted Goodnefs. Thefe Per- 
fections are not only neceflarily united in their 
Nature, but united alfo in the Effects they 
produce. 
‘ M. It muft be fo: If they were feparated 
in the Effects they produce, it would come to 
the fame Thing, as if they belonged to fepa- 
rate Beings, if that were poflible ; and the Ef 
fects of Power might be hurtful. I faw be- 
fore that a fovereign Degree of Power and 
Knowledge muft naturally raife a Being above 
Fear or Malice: So that Goodnefs mutt be the 
Motive, when infinite Power and Knowledge 
work ; or, without this Motive, the aprecie 
Bid... never have exifted. | 

P. Let us remember then, what was con- 
cluded before; namely, That the very Refift- 
ance of Matter to perform any Effect, 1s made 
the Means of its doing all it performs ; and we 
muft be fatished that the Wifdom and Power, 
and. therefore the Kindnefs of the Deity, contd 
not have been more confpicuous any other 
Way, than by employing to fuch a Variety of 

Purpofes 
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ihe th Purpofes a Thing, which, in itfelf, or to a 
ww~ Being of lefs Power, is unfit for any Purpofe. 

M. This Variety, even an unfkilful Specta- 
tor muft admire, by beholding the Outfides 
only of the Works of Nature: He can direct 
his View no where, but he muft behold 
Things great, curious, and beautiful, made 
out of this unpromifing Subftance. It fhines 
and warms, it cools and refrefhes, it is made 
Light to the Eye, Sound to the Ear, and by a 
wonderful, Contrivance, nourifhes and main- 
tains our Bodies. 

P. The Ufefulnefs of it, therefore, is equal 
to the Variety: And this is that, Matho, 
which hath brought. it into fuch Admiration, 
and really made it the Deity of Mankind. 
For while it is made to recruit the Decays 
of our Bodies, and gratify every Senfe, by 
the noble Appearance, the beautiful Colour, 
the fragrant Smell, or delicious Tafte ; we do 
not confider the Power and Contrivance by 
which all this is effected. We forget to carry 
our Views to the juft Extent; for certainly, 
nothing could have been better fitted, to give 
us the firft Leflons concerning the Power and 
‘Wifdom of the Creator, than to confider the 
Poornefs of the Stuff every where heightened 
by Art, and made ufeful in the Application. 
The very Deadnefs and Inactivity of Matter is 
difguifed by the Power that actuates it, and 
lyes concealed under a thoufand Beauties of 
Life and Vegetation. Nor can we poffibly be 
miftaken about it, fince we fee it again in 

its 
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its fading and corrupted State. What does 
the fineft Complexion, or the moft beautiful 
Flower, foon end in? 
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LVIII. M. It is the Ufefulne®, the Variety, 


and the Contrivance of thofe Things round 
us, which we daily behold with fo much In- 
attention, which I would have you explain to 
me at prefent; that for the future I may be- 
hold them with fome Sort of Intelligence and 
rational Pleafure. It is either ftupid, or fhame- 
ful, for’a rational Being to walk conftantly a- 
midit fuch Inftances of Contrivance and Pow- 
er, with the Indifference or Infenfibility of an 
unreflecting Animal. This, as I faid, was 
what haftened my Return, fooner than you 
expected. 

P, Willingly, Mathe, would I affift you in 
fuch a reafonable Defign, if I knew where to 
begin, or were not afraid of obfcuring thefe 
Matters, by the confufed Hints only which I 
am able to give you. Theréfore, as I told 
you, when we lait parted, you muft have 
Recourfe to the Works of thofe great Men, 
who have fuccefsfully enquired into Nature. 
The Subject here is not one, but as many as 
there are different Species of natural Bodies: 
Fach of which require a feparate Study, to 


underftand but a Part of the Art and Contriy- 


ance employed in it; nor have thefe Things 
been treated with that Connexion and Depend- 


ance one on another, fo as to bring them. un- 


der one general View. | 
Vox, 2. lM. We 
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M. We need not be folicitous about a Me- 


Ua thod, fince none can be obferved in fuch a 


Convention as this: I only want to be di- 
rected to the moft general Confiderations, that 
I may have fomething to exercife my Thoughts 
upon, when, perhaps, I fhould otherwife be | 
idle—-——Pray what did you mean, juft 
now, when you faid that this great Variety 
is neceflary to carry up the Scale of created 
Beings ? 

P. Every Thing, Matho, above rude and 
unwrought Matter, rifes in Art and Contriv-— 
ance, the farther we. advance, or the higher 
we can go. Many are the Productions, be- 
fore we come to the feveral Species of Plants 
and Ammals; of which there is an amazing 
Variety: And yet there is a Gradation of 
Perfection from Kind to Kind, through the 
whole, where every Species is raifed above 
the former, by gentle and eafy Tranfitions, 
Thus a continued Relation runs through the 
entire Syftem of material Beings (or rather 
through the whole Creation) which joins the 
leaft with the greatefi, and thews the whole 
Work to be ove, and the Effect of the fame 
Power and Knowledge. 

M. J fappofe you mean, that in fome Spe 
cies of Plants and Animals che Art is more ac- 
ceflible and: fimple ; but in the next fuperior 
Kind the fame ‘Art is continued, and farther 
heightened with fome Additions or Variations, 
as it were to lead us from the more fimple to 
the more complex Works of Power and Know- 
ledge, P., You 
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P. You exprefs my Meaning exactly, cee 

M. ‘This is both pleafant and intelligible, —.— 
and juftifies, I think, the Inference you make, 
That the whole Work is one, and the Defign of 
the fame Power and Wifdom. For I eafily con- 
ceive that an Earth-WVorm is more fimple in 
its Parts and Compofition, than a Saz/, which 
carries its Covering or Houfe on its Back, and 
hath Eyes in the Points of it’s Horns, as I 
have heard; and that this Creature is not fo 
complex as a Spider or Ant, who move by the 
Help of Feet, and have a Variety of Limbs ; 
and that thefe Infe¢ts again are more fimple in 
Contrivance than a Fy or Guat, who, befides 
their Motion by Feet, have alfo Wings to foar 
aloft. 

P. You have named fome of the Wonders 
of the inferior Creation; Matbo, and fpeak fo 
diftinétly of thofe Things, that one would think 
you had been making your Obfervations be- 
fore-hand, If it be doubtful whether the 
Snail hath Eyes in the Points of its Horns, it 
is certain the Spzder hath feveral Pair of them : 
And ‘the different Sorts of Motion in thefe 
Creatures, with the different Artifice by which 
they are effected, will always excite our Ad- 
miuration. 

M, 'Thefe Objects fall generally under our 
Obfervation, and they require but little Re 
fleStion. But pray what Productions are there 
before we come to the Species of Plants ; or 
which lye betwixt thefe and unwrought Mat- 
ter? 

* Q.2 P. The 
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P. The firft Thing we perceive in this Sub- 
{tance is Workmanfhip; therefore we cannot 
in Propriety fay that a Stone of any Sort is un- 
wrought Matter. No Body could imagine 
that a’ Ruby, an Emerald, a Diamond, or any 
of thofe Stones that are called Gems; or that 
a Magnet, Marble, Flint, or fo much as a com- 
mon Pebble, is rude and unwrought Matter. 
If we confider Cryftal, Amber, all Sorts of 
Minerals and Metals; Salts of all Kinds; none 
of thefe certainly is “Matter in its primogenial 7 
Form and Texture. 

M. They are not indeed; but muft have 
undergone farther Art and Workmanfhip, be- 
fore they could appear in any of thofe Forms. . 

Jee Though we know not exactly how thefe 
are produced, yet Productions they are; and 
(as you fay) various Art and Power is exercifed 
on every different Species of thefe, as much. 
as on the Stone of a Cherry, the Tooth of an : 
Elephant, or the Horn of an Animal, concern- 
ing the formal Production of athe we are 
very little wifer. Water itfelf, dropping from 
the Roof of fome Caves, is foon after congeal- 
ed into Stone. Marble was once not hard, 
otherwife Parts of different Bodies could not 
have been found in it. You obferved before a | 
Variety of Subftances formed in the animal 
Body ; Bones, Sinews, Flefh, Blood, and not 
rarely one Sort of: Stone; all which are yet 
made out of the fame common Aliment. 

_ M. Tam entirely fatisfied in this Particular. 
Matter, that had undergone no W pra 
mult | 
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muft be conceived to be uniform and all alike, The fi 
without Variety of Impreffion, or different De- —~— 
grees of Firmnefs, Cohefion, or Confiftency, 
fuch as we faw it to be when the great Bodies 
of the Univerfe were formed. All farther Dif- 
ference muft be the Effect of farther Power 
and Art.. 

P. It muft be fo; for all Growth and Ve- 
getation, even of the hardeft Subftances, is per- 
formed by the new Accretion of imperceptibly 
fmall Particles: And thefe Subftances are a- 
gain diffolved into Particles as minute and im- 
‘perceptible. 

M. You fhewed me before, that we could 
form no Conception of Matter, but as the 
Power of the Creator is exercifed in it, to ef- 
fect Cohefion and folid Extenfion ; for that 
conftant Action is the Bafis of its Exiftence : 
And here I perceive again it could not fall un- 
der the Senfes, unlefs the fame Power were 
farther exercifed upon thefe Particles, to bring 
them by another Act within the Reach of fen- 
fible Perception. And certainly this is won- 
derful that, let us confider Matter which Way 
foever we will, we meet always with the 
Power of the Deity; and the more Ways it 
becomes known to us, the more Adts of that 
Power we difcover. 

P. Your Reflection is pertinent, Matho, and 
it muft be as you fay. If we could confider 
the Deity in himfelf, and abftractedly from 
what he hath produced (as we attempted in 
eur Taft Conference) we fhould find his Na- 

| Cn ture 
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ture and Perfections neceflary and infinite,and 
be every where prevented with the Sight of 
them: And when we confider his Effects 
aright, we mutt find his Power and Knowledge 
in every Thing, examine it which.Way we 
will, | 


LIX. M. The feveral Species of Things you 


have mentioned are formed within the Bowels 


of the Earth. 


ig 


P. Or at leaft below its Surface; and 


though they are not produced from Seeds, 


like Vegetables above Ground, yet fome of 
them come near enough to fhew almoft the 
fame Work in different Subftances, One Spe- 
cies of thofe Stones, called (I think) Sta. 
laéhites, in Shape like the flender Stem of a 
young Plant, broke any where up or down, 
hath always the fame Star-like Figure or Im- 
refion m the Heart; as when you cut a 
Plant above or below, the Fibres make ftill 
the fame Appearance in the Section. The 
fame is obferved in the feveral Sorts of Coral, 
which feems to be of a middle Nature indeed, 
between a Plant and a Stone,—— 

M. Permit me to afk you what is contain- 
ed within the Bowels of the Earth; or is it 
known what the whole Maifs down to the 
Center confifts of? q 

P. It is not known: The deepeft Mines 
go but a {mall Way below. the Surface, and 
after that all is Conjecture, 


MM, We 
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iM. We cannot know then what:this Globe eee 
we live upon contains for four thoufand Miles 
down,—— What do they find in the Mines? 

P. Different Sorts of Earth, Stone, Coal, 
&c. lying in S¢rafa, one over another, with 
here and there the Ores of Metals. 

M. Thefe are not Matter in its original 
Form.—— What Sort of Matter do eney con- 
jecture to be from that to the Center ? 

fe They fuppofe that the folid Cruft of 
the Earth is not very deep; and fome have 
thought that the internal Part is a fubterra- 
nean Ocean, while others imagine that there 
isa vatt Mafs of Fire about the Center. It 
hath been fuppofed, in order to account for 
a difficult Appearance in Philofophy, and to 
avoid the Thought of fo much dead Matter, 
that the internal Part of the Earth confifts oe 
vacant Spaces and Crujis alternately. 

M. Thefe Conjectures are oppofite enough, 
fo that. the Probability for any one of efetn 
muft be an Arcument again{t the reft. 

P. This is but one Particular of many, 
which lye without our Reach. 

M. Leaving it then, you feem to think that 
ail Vegetables above Gueuha rife from Seeds ? 

P. ‘That was long. Matter of Enquiry and 
Difpute ; but it is ner allowed to be true in 
all Cafes univerfally. 

M. Why was it Matter of Difpute? 

P. Vf a Plant could rife from any but a 
fpecifick Seed, then it might be contended 
that any Thine could rife from any Thing, 


Oy witch 
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Che Sth which muft have bad Confequences in Philo- 
ww fophy. ee 

M. J underftand ; it is fuppofed that thefe 
fpecifick Seeds kéep the Species regular, — 

P, This is the conftant Experience of Man- 
kind: A Fir-Tree does not rife from an A- 
corn, not a Crop of Wheat where Barley was 
fown. 

M. That would certainly breed the laft 
Degree of Confufion and Diftrefs to Mankind ; 
and we cannot fufficiently adore that Wifdom 
which hath ordered Things otherwife. Yet 
T have feen the Root of an old Tree, where 
the Trunk had been cut off, quite covered 
with Excrefcences, different from Mu/Lrooms 
or Toad-Stocls, with a Variety of pretty bright 
Colours. ‘Thefe certainly vegetate, and yet 
they have neither Flower, nor Fruit, nor Seed ; 
but feem to {pring up from the Corruption of 
the edarayite Wood. | 

The firft Degree of Vegetation, Matho, 
1S ra ihe that it is bona to trace it out, though 
above Ground. You know we are foon loft 
in the Subtility of Nature’s Operations. Hence 
it is that fome Species of imperfect Vegetables 
impole upon the Inattentive, and pafs for mere 
anomalous Excrefcencies, though they are no- 
thing lefs. The Species of Fungz (as they are 
called) are very numerous: It was one Sort 
of thofe which you obferved.* The Structure 
of fome Kinds of them is altogether curious, as 
you muft have {een : And the diligent En- 
quirers into Nature have at length difcovered that 


they 
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they rife from a Seed, and are not fpontaneous The fifth 


Produtions from decayed Wood, or any Sort ( 


of Corruption, though they draw their Nou- 
rifhment from fuch Things. — ) 

M. I have indeed obferved fome of the 
broader Sort, with flat thin Caps, finely wrought 
below, having a flender Kind of Leaves, run- 
ning very regularly from the Middle to the 
Extremity, like the Rays of a Circle: But 
thefe Seeds muft be very fmall, which require 
fach Attention to be difcovered. 


P. This is not the only Inftance where the | 


firft Degree of Vegetation runs almoft beyond 
our Ken. Where-ever the Seeds were not 
perceptible to the naked Eye, the Ancients 


fuppofed the Productions from them {fponta- 


neous and irregular: But the Invention of 
the Microfcope has enabled the modern En- 
quirers to make noble Difcoveries in the Works 


of Nature, though {till the Subtilty of the Con- 


trivance goes deeper than the Induftry of Man 
can penetrate. So {mall are thofe Seeds, that 
it is to be doubted whether many Sorts of 
them are not conftantly wafted up and down 
in the Air; fince they fo quickly take Root, 
and {pring where-ever they can find a Soil de- 
licate enough. For it has been difcovered by 
the Microfcope, that the Mouldinefs which 
appears on fpoilt Confections, Pickles, or even 
{ome Sorts of Liquors, by which they appear as 
if covered with a white Cruft, are only nume- 
rous Clufters of diminutive Mufhrooms, 


M. This 
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cihe fifth MM. This is really furprizing, and carries the 

u—-—— Beginnings of Vegetation almoft out: of our 
Sight indeed. What you fay of a white Cruft 
puts me in mind of another Particular T have 
often obferved, and endeavoured to account 
for to myfelf, though in vain. Pray what are 
we to think of the feveral coloured Crufts which 
we find on Stones, and‘ the Bark of Trees? On 
the fame Stone, or the Bark of the fame Tree, 
you will fee Spots of white Cruft, of black, of 
grayifh, and very often of yellow. At firtt 
they are very hard, and feem little other than 
a Colour inherent in the Stone; afterward they 
fwell and rife. 

P.'Vhefe, Marho, are feveral Sorts i Moffes, 
which you may know by their different 
Growths: For if you obferve on the fame, 
or different Stones, you ‘will fee the fame Sort 
young and hard, more advanced, and at laft 
fpread; when their feveral Figures are eafily 
diftinguifhable by the naked Eye. Some 
{pread.in-a' continued Leaf, others’ grow’ hol- 
low above like fmall Cups, others:round on 
the Top like Mufhrooms and fome fhoot out 
in Branches. | 

M. It is-fo indeed; thefe Varieties, and ma- 
ny others I have 6fier obferved’ with oreat 
Admiration: For I remember this: was the 
firft Thing that raifed' my’ Curiofity. 

P: All thefe have their different Seeds, 
which do not require great Delicacy of Soil, 
but take root on. any ‘Fhing where they can 
erow unmolefted. Thofe Mojfes which rife 

nye imme- 
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immediately from the Earth, are more per~ The fifth 
fect, fome of them white, and hollow, or f- auhescias 
{tulous, and fome of them not much inferior 
to regular Plants. 

M. There are much perfecter Sorts which 
crow likewife on Stones, in the Form of a 
fine Pile or Furr, hke Velvet, and of a glofly 
Colour between green and black. But the 
firft Sort, which appears like Scurf or Cruft, 
feems to rife but one Degree above the un~ 
~ wrought Mold or Earth. | 

P. Yet we.are far from being certain that 
this is the loweft Degree of Vegetation. 

MM. Thofe Mofies growing on Trees fhew, 
Ethink, that their Seeds muft fly about in the 

Air, 
— P, We thall become too minute at this rate, 
Matho: However, what you fayis more than: 
bare Conjecture: For fome Experiments fhew 
that living Creatures themfelves float thus 
up and down in that Element. An unhealthy 
Tree is never without thefe mmperfeG: Super- 
plants; and the more unhealthy the Tree 1s, 
the better they thrive. | 

M. It feems, as fome Animals can only live: 
on other Animals, and have not a feparate 
Way of fupporting themfelves; fo fome im~ 
perfec Vegetables can only thrive on other 
Vegetables. 

P. There is fome Analogy. between the in- 
- ferior Vegetables and Animals in this refpect ; 
And there is (if I might fo fay) a ftudied Va- 
rlety through all Nature; But fome much 

perfecter 
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' perfecter Plants than Moffes can only take 
» Root on a Tree. You certainly remember 
thefe Lines. 

Quale folet fyluis brumah frigore vifcum 

Fronde virere nova—— 

——guod non fua feninat arbos,— 


- I was told of the Mijletce at that Paflage. 


However, 


LX. One Thing you faid above furprifes . 
me more, viz. That any Vegetable fhould 
take Root in mere Liquor, as thofe little 


~ Muthrooms you {poke of. 


P. The Fact is neverthelefs unqueftionable : 
Two or three Sorts of Plants {trike their Roots 
in the Water, without touching the Ground 


at all; and, asa Proof of this, they float to 


and fro on the Pools where they grow. 

M. 'Vhis isa fingular Inftance of Variety. 

P. As many Species of Animals can only 
live in the Waters, fo many Sorts of Plants 
can only thrive in that Element, though their 
Roots are fixt at the Bottom ; and of thofe 
fome never rife to the open Air. Some Kinds 
of Plants alfo, as well as Animals, are amphi- 
bious, and can live either in or out of the 
Waters. 

_M. By the Weeds caft out on the Sea-Side, 
the falt Water feems likewife to have it’s pe- 
culiar Vegetables. 

P. And that in great Variety ; nor fuch on- 
ly as deferve the Name of Alga, but Shrubs 
and larger ‘Trees, with fome of which near the 


Ifland 
a 
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Ifland of Crete they ufed to dye Purple. Pi- gis 888 
my tells us, that in the Indian and Red-Sea are —~—~# 
whole fub-marine Woods, 

In the Perfian and Red-Sea, and many other 
Parts, Coral is produced, of which we {poke 
before. Under Water it is foft, but petrifies 
in the Air. But the Nature of marine Plants 
is not fo well known, as thofe on the dry Part 
of the Globe ; as not being fo acceflible, nor to 
be trained up in different Circumftances. 

M,. Hence, I fuppofe, the greateft Variety 
muft be on dry Land, where there is a greater 


_ Difference of Soils: 


P. You fee the whole Face of the Earth is 
~ covered with them, as with a large and coftly 
Carpet. 

M. The Carpet is very large indeed! and a 
new one f{pread every Year with more Varicty 
of Figures and Colours than the Loom or Needle 
can boaft.. We do not think enough on thefe 
Things. A bare and naked Earth muit have 
an unpleafant Sight. | 

P. Not more unpleafant to the Eye, than 
unfit for Habitation. We might have lived as’ 
comfortably on a Globe of Marble, as on fuch 
a naked and barren Globe. We obferved be- 
fore, that the Difpofition of the Surface into 
Hills and Valleys was for the fake of {weet and 
running Waters, which only regarded the A- 
nimals and Vegetables upon the Earth. ‘The 
Sea itfelf, that huge Magazine of Waters, was 
chiefly intended for the dry Part of the Globe ; 
though at the fame Time it ferves for many 

other 
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ibe ffth other wonderful Ufes, and is befides a mighty . 
wyn~ Nurfery of living Creatures. Hence it is, fince 

this Element is fo abfolutely neceflary for Ani« 
mal-life and Vegetation, that it bears fo creat 
a Proportion to the dry Land. Some Philo- 
fophers likewife, with a great Degree of Pro- 
bability, fuppofe, that this Article of Vegeta- 
tion occafions a conftant Expence and Con- 
fumption of Water. Which fhews us, that — 
this great Proportion of the liquid to the dry 
Part of the Earth was ftill more wifely ap- 
pointed. , 
M. I have in Truth often wondered, on 
- Jooking at a Map or a Globe, to fee fo much 
of the Surface of the Earth covered with Wa- 
ter: But this accounts for it naturally, or ra- 
ther makes this Difproportion between them 
neceflary.——-But pray let me afk you here 
again, if it be known how deep the Sea is? 
P. You may be fure it cannot be all of the 
fame Depth. Iflands and Rocks are general- 
ly fituated near the Coafts of the larger Con- 
tinents ; which fhews that the Sea is there but 
of a moderate, or rather fmall Depth. In 
withdrawing from the Land it becomes unfa- 
thomable: Hence it is natural to fuppofe 
that in the midft of the large Oceans, as the 
Atlantick, Ethiopick, Pacifick, and Great South 
Sea, the Depth is greateft. But what the 
Diftance of the Surface of the Water there 
from the Ground below may be, is not éafy to 
be determined. There is not the fame Rea 
fon for an equal Declivity from the Coafts to 
the 
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the Middle of the Ocean, as from the Middle The fifth 
ef the Continents to the Coatts : Yet poflibly eS 
the Sea there may be fome Miles deep, 

M. Who hath hollowed out fuch a mighty 
Bafon, and filled it with fo ufefal a Fluid t 
All the great Rivers on the Earth them{elves, 
like gliding Oceans, were conftantly to be 
drawn from this vaft Repofitory of Waters. 

P. And drawn through the Air too, to the 
Tops of the higheft Mountains, where they 
were to begin their Return over the Face of 
the thirfty Ground. And this Circulation was 
to be maintained through all Ages, The Va- 
pours are raifed by their fpecifick Lightnefs, 
and mutual Repulfe ; till coming to a colder 
Region, where their repellent Force is weaken- 
ed, they are brought again into {mall Drops, 
which fall by their own Gravity. Whence 
we fee that the whole terraqueous Globe, Sea 
as well as dry Land, taking in the whole Re- 
gion of the Atmofphere, was contrived for the 
fake of Vegetation, as the firft and immediate 
Ufe ; though Vegetation itfelf is fill referable 
to a higher Defign. Upon this account it is 
that no Part of the dry Surface is vacant and 
unemployed. Not only the Plains and Val- 
feys are delicately clothed, but the «7d Moun- 
tains have their rougher vegetable Covering, 
Vegetation and Animal-life go together, and 
in the deep Winter languifh together. The 
ftately and noble -Plants, which rear their 
Heads aloft, are perennial and long-lived, like 
fome Animals; but more Sorts of both are of a 

{hort 
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fhort and tranfitory Duration. The Infeés 
revive with the Verdure of the Spring: Eve-_ 
ry Seafon of the Year brings forth a new Va-= 
riety: Every Soil and different Climate have 
their peculiar Species, both of Vegetables and 
living Creatures. As the Diverfity of the fe- 
veral Species is aftonifhing, fo the Fecundity 
of the Individuals is no lefs.fo. Were all 
the Seeds of any of the moft ufeful Plants 
employed annually for Vegetation, that alone’ 
in a fmall Number of Years were enough to 
cover the whole Surface of the Globe. Learn- 
ed Men have fhewn the fame with refpedt to 
many Animals, efpecially inthe Waters. But 
the Almighty Author of Proportion preferves a. 
juft Balance, and difpofes the Superfcetation of — 
his Creatures to neceffary Purpofes. The Ex- 
uberance fhews his Power, and the Application 
his Wifdom and Goodnefs——Thefe are only 
general Things, Matho, which itis eafier for a- 
ny one to admire in his own Thoughts, than to 
make worth another’s while to hear. You fee 
my Willingnefs ; nor can any Words reprefent 
what an attentive Mind may eafily obferve. 
To fay any more would but anticipate your’ 
Pleafure. : 

M. You have rather given mea noble Pro- 
fpect, Philon, of the Productions in and about 
our Habitation. The Bowels of the Earth 
feem to be a vaft Laboratory; the Surface of 
it is wrought into a beautiful and f{pacious Gar- 
den; the Ocean its Fountain, and (if I durft go 
farther) the Air a mighty watering Engine. 
| If 


— 
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If we look above and below Ground, the 
fame common Matter is formed into fuch a 
Diverfity of Bodies, as if they were wrought 
from Subftances of contrary Natures. A Plant 
and a Mineral, or Metal and an animal Body, 
or (to come yet nearer) the Stone and the 
Fleth of the fame Peach, feem not to be Mat- 
ter in the fame Senfe. But affure yourfelf we 
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are far from having done. I have many Que- , 


{tions to afk ; every Thing you fay raifes new 
Thoughts in my Mind, and one Particular a- 


bove I either did not underftand, or am not 


fatisfied with. 


LX]. P, What may that be? 

M. I believe no young Perfon of ten thou- 
fand ever faw a Field of Corn grow, without 
admiring the Miracle of Propagation from 
Seed, and that inconceivable Fecundity of Indi- 
viduals which you mentioned juft now. This 
is one of thofe Things which firft ftrike the 
young and inquifitive Mind with Wonder ; 
and how the regular Obfervation of the Spe- 
cies is owing to the Seeds of Things I do not 
yet underftand: But I fhall proceed to afk 


you my Queftions by Degrees.——~If one fin-, 


gle Grain of Wheat, or any other Seed, were 
fown, and the Product of it preferved and 
fown ; and the Product of that again preferv~ 
ed, and fown, and foon; how far do you 
think it would multiply? Or would there be 
any End of its Increafe ? 


Von, I, R P. Accord-~ 
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aie fth — -P, Aceording to the Courfe of Nature; we 
wyn) have no Reafon to think it would ever céate 
to multiply. 

M. So I have often thought; and accord- 
ing to what you faid, it muft in Time be fuf- 
ficient to cover the whole Face of the Globe. 
Now how comes this infinite Number of 
Plants and Seeds all to {pring out of one {mall 
Grain? 

P, That is a Queftion I'can by no: Means: 
folve. It feems to me to carry the Subtilty of — 
Vegetation far out of human Sight. And what: 
heightens the Difficulty is, that the Seed, in 
fome Cafes, is difcovered to contain in Minia- 
ture the Plant that-rifes from it, with fo much 
Nourifhment wrapt up in it, as may ferve to 
its firft Vegetation, till it can {trike Root- in‘ 
the Ground; and draw its farther Support® 
from thence: And from this it is concluded: 
that all its future Vegetation only nourifhes® 
and increafes the Parts of this feminal Plant: 

MM. That Confideration indeed makes the’ 
Propagation of fuch an infinite Number of 
Plants and Seeds, all from one little Seed, a- 
bove Meafure aftonifhine, But what have the’ 
Searchers into the Myfteries of Nature thought 
of this? | 

os ees really a Myflery ; however, fome! 
have had recourfe to the infinite Divifibility: 
‘of Matter to explain it, fuppofing that all the’ 
infinite Individuals of any Species, whether of 
Vegetables or Animals, were actually contain-: 


ed in the firft original Seed. 
“= ? M. And 


| Cofinotheoria Puerits. 
M. And how came this infinitely impreg- 
nated original Seed to exift? ) 
P. You prefs me too far. 
M. Since, according to the Courfe of Na- 


ture, the Propagation from any of thefe pro- 


 pagated Seeds is indefeafible, each of thefe mutt 
likewife be infinitely 1mpregnated 2 
P. It muft on this Suppofition. - 

_M. Did they reft fatistied with this Expli- 
cation ? | 

. P. They could not, I think, otherwife than 
by having recourfe to the conftantly operating 
Power of an Almighty Being. And it is thus, 
in my Judgment, that the Origin of any Thing 


mutt lead our bafHed Reafon to feek a Solution’ 


_ of Difficulties in Ommnipotence. 
M. If we are forced to have recourfe to the 


24.3 
The fifth 


Conference, 


conf{tant Operation of that Power, this Sup~ - 


pofition feems needlefs. But is this all that 
has been faid ? ’ 

P. Others have fuppofed that the greateft 
. Part of the ¢erreffrial Mafs, at leaft near the 
Surface, confifts of the Seeds of Things, ready 
wrought up and perfeéted, which are impaf- 
fible in all the Changes that happen, till they 
come, in the Courfe of Things, to be brought 
into the Circumftances of Growth and Vege- 
tation: And that there is no more rude and 
unwrought Matter in the Mafs, than what may 
ferve for a Support to that which is defigned 
for future Plants and Vegetables: for Lam not 
fure if they include Animals in this Suppofi- 
tion, | 3 
, R 2 M, And 
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The fh — Vf, And yet if Animals be not included in it, 
Mciaesaty they will have another Suppofition to make 
| for thefe, fince there 1s the fame Difficulty in 
both Cafes. Here it is not enough to fuppofe 
the Seeds of all Things finifhed and wrought 
off at once, and repofited any where: It muft 
likewife require infinite Care and Direction, to 
produce thefe little impaffible Seeds in their 
proper Time and Place, without Confufion or 
Miftake, according to the fettled Law and 
Courfe of Nature, fince they can. do nothing 
of themfelves. 
_ P. It is certainly fo. | 
_ M. Though then there were fuch original 
immutable Atoms repofited, which contained 
the feminal Power, or were defigned for the 
future Seed, yet when a Grain of Barley, for 
Inftance, is fown, and begins to {pring up, 
what directs the /pecifick Atoms, defigned for 
that Seed, to it, rather than the Atoms defign- 
ed for Wheat, Rye, Oats, or, in fhort, for any 
other Grain? Or could the fettled Courfe of 
Things be obferved, if one Grain rofe where 
another was fown? 
P. As you obferved before, that muft breed 
the laft Degree of Confufion. 
M. There are likewife many Things to be ' 
done, I prefume, after the firft /pringing up, 
efore the future Seed is formed: For let us 
confider a Field of Corn, a Meadow, an Orchard, 
or, in a Word, the whole Face of the Earth, 
as covered with Vegetables; and is not eve- 
ry Grain or Seed that rifes over the Whole, . 
| once | 
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once in the Form of a green Blade or Leaf? 

P. At firft it is, or in the Form of fome- 
thing as different from the future Seed, as a 
green Blade is. 

M. And after that, I prefume, in - other 
Forms {till, as the Seed draws nearer to a per= 
fect Benacen P 

P. It is indeed in the Form of Saf, or of 
a Bloffom, or Flower, or Milk: For all the 
Particles are once, or rather always in a liquid 
Form, till the Seed comes to be hardened. 

M. What Hand then, or whofe Art brings 
this Seed, whether in one Atom, or feparate 


Particles, through all thefe various Forms and 


Changes: ? ) 

wee itis impoftible to account for this, Ma- 
tho, without the immediate Power of the Dei- 
ty, fince the fluggifh Particles can neither 
‘move, nor aflemble themfélves from different 
Parts, nor fall into that conftant Change or Or- 
- der, which is requifite to their coming out at 
laft in the defigned Form, or fo as to make 
up the fpecifick Seed. 

M. Vf then the Power of the Deity muft 
be immediately concerned in all this varzous 
Work, we need not, I conceive, be fo anxious 
to find out, all at once, an original Stock of 
Seeds, to jeeee for Funite Vegetation through 
all Time. 

.P. In thefe Beck we find out a Compend for 
the Deity, only by our own Miftake; fince 
after fuch Suppofitions the indefinent Opera- 
tions of his Power and Wifdom are till necef- 
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fary. Matter is as much a dead refifting Sub- 


sory ftance in Vegetation, as inthe Motions of the 


heavenly Bodies. 


LEXIE Aduluhis Nilcoukleuieernbarpndedte!: 


. “That from the fame Mold, and the fame Sort 


of Fluids or Furces (as I fuppofe) fo many dif- 


“ferent Sorts of Vegetables, and fuch different 


‘Kinds of Bodies on the fame:Vegetable fhould 
‘arife. In a fmall Spot of Ground you thall fée 


a great Variety of Herbs, Flowers, Trees; and 
belonging to the fame Erde a great Wifrence 
of Productions, Leaves; Bark,:-Wood, x mellow 
Fruit, a bard Stone within, or perhaps a /rong 
Sbell anthont, Has each of thefe Subftances 
a different Seed? or will it be a fatisfCtory 


-Explication, to fay that the original Seed con- 


tains Leaves, Bark, &c. in itfelf>- 
P. Leaves and Bark are but excrementi- 


- tious Parts of a Plant. 


M. Yet they are as {pecifically different, fui 


_ the Leaves and Bark of another Plant, asthe 


Wood, or Fruit, or Seed itfelf: Account for 
this fpecifical Difference of thefe Parts. You 
muft either account for every Difference from 
the Seed, or give up the Pretence of account- 
ing for any Thing from it. 

P. Each Sort of Plant, they fay, draws ices 


‘proper only to its own Species. 


M. What is meant by drawing here? In 
plain Language it feems to be as good as fay- 


~ing, Each Sort of Plant forms itfelf-——But 
~ when feveral Kinds of Trees may be grafted 


on 


Cofmotheoria Puerilis. 247 
.on ithe fame Sfock, they feem to have but one Zhe Aik 
Kind of Juice todraw. And yet the Frit of Uw 
each Sort )preferves the particular Colour, Tafte, 
Smell; and the Leaves and Wood remain 
with the fame Differences from others as be- 
fore. Whatis faid to this? 

P. iknow aot whether anything be faidtoit. 

M. To fay the Stock draws to itfelf the 
Seeds.of every other Tree that might be graft- 
ed upon it, and bear Seed, would be to “fap- 
pofe that every Sort of Plant draws to itfelf 
the Seeds of all other Sorts. And unlefs we. 
will take the Liberty of talking at this Rate, 
this Matter of Fa@ feems to fhew that there. 
are no fuch Seeds wrought off before Hand, 
and lying ready prepared; but that they are 
formed: every. Seaton, as much as the Fruit or 
Leaves. 

RP. That is the more raaida Opinion.— 

M. And then, though feveral Sorts of Ani- 
mals were fed ah the fame Species of Grain, | 
or with Hay of the fame Field ; that would 
not make their Flefh tafte all salle Beef 
would not turn Mutton, nor Pork Fowl, in 
_4ach a Cale. 

P. There are certain fecretory Glands, which 
have the Orifices or Mouths of their Veffels fo 
fitted, as to admit only fuch Particles for Nou- 
rifhment as are ofa particular Size, and proper 
- QF fpecifick for the Plant or Animal, or the 
_ Part of any of thefe which is to be nourifhed, 
and which therefore repell or throw. off pet 
_ gles of a different Size. 

R 4 M. 'Theile 
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he fh M. Thefe ‘Things are new to me, Philon3 
w~~ but I believe there muft be fuch Contrivances 
inthe Animal-Body: Yet, ifthofe Glands are 
‘nothing but Matter, they can no more be the 
-Caufe of the fpecifick Differences we are fpeak- 
ing of, than an 4rti/’s Tools are the Caufe of 
his Art, of which they are only the Inftru- 
‘ments. There muft be a higher Principle than 
Orifices and Particles of fuch a determined 
Size. For if thefe Orifices, or the Texture of 
the Gland, be fitted to receive Particles of a 
‘Jarger Size, how are thofe of a leffer kept out? 
If to admit only Particles ofa leffer Size, how 
ean thefe get in? Since the larger coming up 
along with them would naturally ftop or ob- 
-ftruct thefe Orifices. And if both Sorts come 
‘not up together, the Secretion, I think, was 
made before. And what is faid of the Mag- 
nitude of Particles, is true alfo concerning 
~their Figure : Orifices or Paflages defigned for 
- receiving Particles of one Sort of Figure, muft 
be obftructed by thofe of another Figure, com- 
-ing up along with them. -—— Befides, how 
-come the various Particles thither? For as to 
repelling, or throwing off, which you mention- 
‘ed, itis like the Plants drawing proper -Juices 
to them. Attraction and Repulfe are not the 
~ Work of inert Particles. I remember you 
{aid the Quantity of Motion once impreffed ‘is 
conftantly decaying by the Action of Matter 
upon Matter. In this Cafe therefore the Im- 
prefiion muft be renewed on thefe Particles 
every Moment: Or rather, they muft-be 
. . conftantly 
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conftantly impelled, and that in various Di- The firth 

rections, but not by the Power of Matter. Coys 
P, We are agreed, Matho, no Man ever : 

had a Notion of Secretion purely mechanical. 

The admirable Structure of thefe Glands or 

Strainers, and of every other Part in the Ani- 

mal-Body is only iufrumental; but can no 

more fupply the Power in a living, than in a 

dead Animal, The Mind of Man is -inge- 

nious to deceive itfelf. Seeing no other Pow- 

er or Direétion near at Hand, to which we can 

‘have recourfe, we fuppofe that the Matter in 

the animal! or vegetable Body mutft have all 

thofe Powers in itfelf, neceflary to account for 

fuch wonderful Appearances, But the Growth 

-and Vegetation of all ‘Things round us (not to 

{peak of the Work’ in the animal Body) is a 

conftant, various, and infinite Miracle. 


-LXII. M. This anfwers my Expectation, 
and agrees with what we have obferved in the 
-reft of Nature. But tell me, before we leave 
the Subje&t, why fhould fuch Strefs be laid 
upon Vegetables rifing from Seeds? Let the 
Seed contain the future Plant ever fo exactly, 
‘yet when the Seed itfelf and the contained 
~ Plant are formed, they pafs through various 
- Changes, bya Power quite above that of flug- 
gifh Matter: ‘They are wrought from differ- 
ent Subftances, and often from the Sap and 
Juices of a Tree of another Nature.. The 
. Seed therefore contributes nothing at all to 
the regular Continuance of the Species of 

Plants 
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+—~ more than-the Plant contributes to the regular 
‘Continuance of the Species of Seeds. ‘The 
two Cafes feem exactly alike: Both For- 
«mations are the Effect of a different Caufe; 
though the one is appointed [arbitrarily] to 
follow the other, as a fettled Courfe of Na- 
ture. 

-P. Since the Atheift contends that all 
-Things {pring up fo {pontaneoufly at firft, and 
therefore thatany Thing might rife from any 
‘Thing; it is a Point of fome Confequence, 
Matho, to fhew him that a Plant only can sife 
from a fpecifick Seed, and a Seed only can be 
produced froma Plant, even in the loweft Ve- 
getables.. This is a conftant Matter of Fact 
againtt him, But Iam afraid the Generality 
of Men go too far, in fuppofing that the Re- 
gularity of the Species depends upon the Seed: 
Whereas you have fhewn very well, that the 
future Plant no more depends upon the Seed, 
than that Seed depends upon the former Plant. 
The Argument, thus ftated and cleared, fhews 
that there could not haye been an eternal Sue- 
cefflion of Seeds and Plants, nor of Father and 
Son, for the Cafe isthe fame. ‘This alfo has 
been contended for, and called an eternal Suc- 

. ceffion of Caufes and Efecis, ‘The Seed is nei- 
ther the Caufe of the Plant, nor the Plant of 
the Seed. It was a true Obfervation which 
you made at your firft coming in, “-That the 
** Courfe of Nature, and Subtility of Things, 

© muft reft upon a furer Foundation nt 
en 
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© dead Matter.” In Reality a Plant is form- 
ed from’ various Parts of Matter not a Plant ; 
and a Seed from. various Parts of Matter not @ 
Seed. ‘This thews the abfolute Power of the 
Créator over Matter, and that he sis the.imme- 
diate Caufe of the Production in both Cafes, 
But he hath appointed the one Production to 
follow the other alternately, that there may 
bea fettled Courfe of Nature, and that Man 
may know what he has to do. In a Word, 
we reafon but by Halves with the Atheiff, 
when we fhew him that all Vegetables rife 
from fpecifick Seeds, unlefS we likewife fhew 
im that thefe Seeds are the immediate Work 
‘of Almighty Power.. Without this, thefe Seeds 
have. only the Appearance of Moulds and 
Forms, for the Atheift to dire@ his Work by, 
left he fhould happento blunder. | 
‘M: You havé expreffed this Affair to my 
Satisfaction. —-~—And af after this we confider 
the various Aétion in the Growth and Vegeta- 
tion of Bodies, by Parts only, or in the more 
fimple Cafes, and ftill rife from the Individuals 
to the Species, till we have taken in the whole 
vegetable Kingdom, which makes a rich and 
beautiful Covering for the whole Face of the 
Earth; and if we take into-the Account the 
numerous Tribes of Animals that are in the 
Waters, onthe dry Land, and in the Air; the 
Inftances of Power and Wifdom manifefted in 
thefe, appear to me more aftonifhing (Gf I durit 
fo fpeak) than what we admired in Matter in 
general, and in the great Bodies of the Univerte. 
3 .- P, Etpecially 
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‘Bre fifth  P, Efpecially if we admit into the reckon= 
——— ing, That in every Species of Vegetables and 
living Creatures, a different and new Artifice 
is employed: For (as you faid) the Art is 
fill heightened with new Additions and. Va- 
tiations, as it were to guide us from the more 
fimple to the more complex Wonders by eafy 
Steps. But this is perfectly as it fhould be, 
Matho: The Artifice and Variety of Con- 
trivance, muft (to our Conception) be greater 
in Matter, as wrought into Vegetables, and the 
‘Bodies of living Creatures, than when rude 
and undiverfified by Workmanfhip. This is 
agreeable to what was faid, That the Coarfenefs 
of the Stuff lyes concealed under the Variety of 
Art; and the very Deadnefs of Matter is dif- 
guifed with a thoufand Beauties of Life and Ve- 
getation. know what pafles in your Mind 
‘on the Confideration of thefe Things, by what 
-paffes inmy own. The Mind would fain pur- 
-fue each Particular feparately, till it has admir- 
ed the Wonders apart: But Admiration itfelf 
is foon overpowered, and finks into undifcern- 
ing Amazement. Even thisis pleafant. ‘The 
Time will come——And yet after all, what 
you obferved in another Cafe is true here: 
Whatever we confider at the Time muft ap- 
pear to us moft wonderful, becaufe our Fa- 
‘culties are every where overcome by an infi- 
nite Excefs of Art and Power, which there- 

fore we cannot compare, . 


LXIV. M, 


£23) 
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~ LXIV. WM. The Mind brought to this Im- 


253 


The fifth 


Conference 


potence of Thought muft turn away the View, —~—~ 


and change the Object. we YOU makes the 
fame DiftinGtion, I fuppofe, of perfec? and zm- 
perfec? among Animals, as among Vegetables. 
P. Every Species of living Creatures is per- 
fe& in its own Kind, confidered in itfelf; be- 
caufe exactly fitted to its own Way of Life, 
and all the Ends of its Exiftence: But if 
compared with higher Species, it may be reck- 
oned imperfeét, as you yourfelf obferved be- 
fore of the Earth-Worm, compared with fome 
other Reptiles. It is this comparative Im- 
erfe&tion which fhews us the Continuation 
of the Scale, and Series of the Works of Na- 
ture above rude Earth. The lower Sort of 
Vegetables border (as you fay) upon the un- 


formed Mold; and in their firft Appearance . 
look like Scurf or Rufi: Yet from this low. 


Beginning the feveral Species of Plants rife, 
till fome of them mimick a Degree of fenfitive 
Life, fhrinking up, or contracting their Fi 
bres on the flendereft Touch. Here the ani- 
mal Kingdom begins; for fome Creatures, as 
the Oi/fer and Mujcle, are like Plants, rooted 
to the Place where they were firft bred. Thefe 
feem to have but one, or two Senfes at moft, 
the Taffe and Touch: For as they are fixt to 
the Ground, they have no Occafion for hear- 
ing, or feeing, or fmelling Objects at a Diftance, 
nor for Difference of Sex. 3 


M. Animal 
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M. Animal Life is here indeed very low, 


wyn and feems but one Degree above the Plant, 


which, you fay, contracts its Fibres on being 
touched. 

P. As fenfitive Life is here much confined, 
fo fpontaneous Motion is in the loweft Degree 
we can well imagine; the Creature having 
only the Power to open its Shells for receiving 
the Food which is wathed to it by the Waters, 
and to {hut them again. Yet this Sort of Life 
is heightened by various Steps in each fuccef- 
five Species, till at length the /enfitive Perfec- 
tion in fome Species, as the Dog, the Monkey, 
the Ape, borders upon human Reafon. There 
is fuch a Diverfity in this, as well as the for- 
mer Part of the Scale, as we cannot enough 
admire. No Man of the’ mort extenfive In- 
vention could confiftently devile a Variety, | 
which does not exift; nor, without having feen 

them, conceive the, “Difterentes that are. 
Hence the Tranfitions are natural “ald eafy. 
Every middle Species has a Connexion with 
that immediately above or below it, or fome- 
thing that is common to it with both. Thus 
a continued Relation, or Affinity of Art and 
Contrivance, runs through the Whole till it 
reaches Man, who is at the Head of the vifible 
Part of the Series. ie 

M. Doth not the Scale end where it ceafes 
to be vifible ? 

P. There is no Reafon to think it does, un- 
lefs we thought the Soul of Man the moft per- 
fect living Being next to the Deity. 

ti That 
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M. That’ Thought would be rath, fince 


there is fuch an infinite Diftance between thefe 
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two. But is theré not a Gradation of Perfec- 
tion inthe “ving Part, as well as of Art and 


Contrivance in the Bodies of Animals. 

_ P. It is not fo eafy to fpeak on that Sub- 
jett, Matho; and the lefs eafy as it falls in 
with a Point which has always been much 
controverted. ‘Thus much we may fay with 
Certainty, that as there is a great Difference 
between the Talents and Sagacity of one Spe- 
cies and another, fo this Difference cannot be 
afcribed to the different Formation of their 
Bodies. 

_ M. You almoft fatisfy me already. Mat- 
tir can impart no Power nor Perfection. ‘The 
Arts of fome Creatures are inimitable, either 
in hunting for the Prey, or avoiding the Pur- 
fait: And it is but reafonable to allow that 


the different Contrivance and Formation of the 


Body is rather fitted to the different Talents 
and Endowments of the living Part of brute 


Animals. But what Name will you give to 


that Principle, by which Brutes perform fuch 
furprizing ‘Things, if you do not allow it to 
be called a Sort of Reafon in them? 

P. The firft Principle’ which directs many 
Actions of all Animals, and a// the Actions 
(I believe) of the lower Animals ; ‘and which 


ig the ftrongeft and moft wonderful Connexion. 


between the vegetating and animated Parts of 
the Creation ; is much perfecter than human Rea- 
fon: While the Principle which properly be- 

longs 
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longs to the Brute-mind is much inferior to 
the Reafon of Man. 

M. This is all Riddle: Pray what is that 
Principle which governs the Actions of the 
lower Animals, and yet is perfecter than the 
Reafon of Man? 

P. To tell you it juft now, would be equal. 
to begging the Queftion of you: but if from 
confidering Appearances you difcover, and are 
forced to own it firft, I fhall not be obliged 
to you for allowing a Thing which you cannot 
den 

M. I leave the Method to you. But are 
there no other Connexions, befides this, be- 
tween the vegetating and animated Parts of 
the Creation? You faid before that Vegeta- 
tion itfelf is referable to a higher Purpofe. | 

P. If the Earth had not been productive 
of Vegetables, it could not, have been reple- 
nifhed with Animals. Thus the lower Order 
of Things is referred to the higher ; and in zs 
Senfe the common Expreffion, // Fle 
Grafs, feems to be literally true. 

M. And if there had not been Variety of 
vegetable Productions, there could not have 
been fuch a Variety of living Creatures. 

_ P, Abfolutely {peaking, ae laff of thefe 
does not depend upon the f/f. Infinite Pow- 
er is not to be circumfcribed. But you ob- 
ferved that infinite Power is conducted by infi- 
nite Wifdom. ad there been but one Species 

of each Kind, we fhould have wanted innu- 
merable Inftances of the Power and Know- 
edge 
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ledge of the Creator. Hence in the fettled gee 
Courfe of Nature the Variety of Animals is wry 
connected with the Variety of vegetable Pro-. 
ductions. Different Sorts of Plants, Herbs, 
Flowers, are appointed for Food to the fever 
Tribes of Animals. That was to be hurtful 
to one Species, which is falutary to another, 
One Creature climbs the higheft Rocks for 
Herbs, another digs in the Earth for Roots, 
and we fcarce know a Plant or Leaf, but 
what affords Nourifhment and a Place. of 
Nativity to fome Tribe or other of the leffer 
Infects, of which there is by far the greateft 
Variety in Nature. This is the Foundation of 
innumerable Re/ations and Connexions between 
thefe two Parts of the Creation ; which fhews 
the Work to be ove, and the Defign of the 
fame Power and Wifdom. -If we could make 
the horrid Suppofition, that Chance had pro- 
duced the World, yet what conftant Errors, 
Blunders, Mifapplications mutt there have been! 
Every Thing muft have been monftrous, and 
fuch an harmonious Syftem of Things ipaniee 
ly umpoflible. 

_ M. I fee a Beauty from this Article of Food, 
which I was not aware of. There muft be 

a pre-contrived Relation and Fitnefs between 
the internal Conftitution of the Animal, and 
the Nature of that Herb or Plant, which af- 
fords it Nourifhment: This opens tous a 
hidden Scene of Contrivance sae through - 
all Nature. 


ee Vor. I. S P. Hence 
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cThe fifth ~ P, Hence the Defign and Ufefulnefs of 

Wyre thofe Efluvia, or Scents, conftantly emitted by 
all Sorts of Vegetables: Thefe gratefully af- 
fecting the olfactory Nerves, invite the related 
Tribe to their proper Food ; or contrarily. 

M. Solicitous Provifion of the Deity! Me- 
thinks I fee every Herb of the Field pouring 
out a conftant Stream of fubtile Vapour ! 
Without this Minutenefs of Care, the Animals 
might as well have devoured what was bane- 
ful, as what was falutary. | 


LXV. P. As the living Part of the Creation — 
was to rife higher in Variety than the vegeta- 
tive Part, innumerable other Relations and 
Congruities appear to us, from the Article of 
Food and Nourifhment, between the Animals 
among themfelves. 

M. That 1 do not apprehend. | 

P. All the inferior Animals were to be but 
fhort-lived; their dead Carcaffes were to fall, 
and lye upon the Earth: Their Superfetation 
therefore, or the Increafe above what is necef- 
fary for keeping up the Species, is appointed 
for a farther Ufe, namely, to be the Food of 
other Animals. . 

7 M. This I underftand from what you faid 
a little before, That the Almighty Author of 
‘Proportion preferves a juft Balance among ft bis 
Creatures, by difpofing the Superfetation to a far- 
ther Purpofe. And furely, to our Apprehen= 

- fion, it had been eafier to prevent, than effect 
fuch a Superfetation ; for what was neceflary 

te 
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to keep up the Species, muft have been but ae ate 3 
fmall, in refpect of the prefent Multiplication, -~—~4 
P. From this, innumerable other Relations 
and Aptitudes, both in the Bodies and living 
Parts of brute Creatures, Thofe which are 
defigned to live on animal Food have (as you 
ebferved) an inimitable Sagacity in difcover- 
ing, and the very fitteft Difpofition of Parts 
for catching the Prey allotted to them. Nor, 
on the other Hand, have the weaker Animals 
fewer Arts and Wiles for eluding the Purfuit. 
Here Art tallies to Art, and Sagacity to Saga- 
city. Every Creature knows, without being 
taught, where it is wanted for Food, and the 
Animal by which it is thus coveted. 
M. This I conceive eafily, and could give 
‘you an Inftance of it from my own Obfer- 
vation. I have watched the Motions of a Spz~ 
» der for whole Hours together, and have {een 
when he durft not attack a larger F/y, though 
entangled in his Nets, ’till he had gone over 
and over it many times, and at each Time had 
drawn a new Thread round it; ’till at laft it 
was quite wrapt about with his Chains, and 
defenfelefs. But I hate the Spider; he is a 
bold, cunning, mercilefs Enemy. 
P. It is very right to hate the Image of 
Cruelty: Yet the Sprder is juft as cruel here, 
as the Ox which eats the Grafs of the Field, 
er the Caterpillar which devours the. green 
Herb. Cruelty fuppofes Injuftice, and Inju- | 
ftice a Knowledge of Right or Wrong, which 
irrational Creatures have not. Cruelty is the : 
772 Deformity 
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Deformity of rational Beings, and neither of 
the Lion nor the Lzger.— 

M. Ym afraid I am wrong, and ought to 
change my Way of Thinking a little; for I 
fee an unanfwerable Strength of Reafon in 
what you fay. 

P. Ido not fpeak thus, Matho, with a View 
to defend a fanguinary Difpofition in Man- 
kind; I fhould then contradict Reafon and 
Humanity ; but to affift you, as far as I am 
able, to a confiftent Way of Thinking, con- 
cerning the Works of the Creator. Men firft 


~ make Brutes rational, and then cruel ; and then 


there is an Example of high Authority fet 
for the Tyrant, the Ruffian, and mercile/s Op- 
reffor. 

z Lt M. I fee thie Ufe that might be made of 
ce miftalten Notion. — 

P. Nor is this the only bad Ufe that 1s 
made of it-——A mere fenfitive Creature, whofe 
Senfes are gratified, is complete in its Kind, 
and in the Scale of Being, and has nothing to 
complain of, though it is not immortal: But 
we furnifh it with our Reajon, and en the 
Complaint, which is made in its Name, ° pafles 
with moft People for reafonable.» Gluttony 
and Pampering are fhameful and unmanl 
Vices, above the Poffibility of being juftified : 
Yet I think it looks as if thofe who affeéted- 
ly rail at Mankind, for living in the continual 
‘Butchery and Slaughter of the inferior Ani- 
mals, intended the Invective higher: Or, how 


will they pretend to accufe Man, and clear the 


Creator ? 


* 
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Creator? This is not the Place to confider, 
what Pain an unreflecting Animal may feel: 
It is not the ten thoufandth Part of what a ra- 
tional Creature muft fuffer in like Circum- 
ftances ; (Anguifh and Diftrefs of Mind cut 
deep every Moment) and it is a Pain that 
mutt be multiplied by the Infirmities and Lan- 
guifhing of unprovided old Age. In fhort, 
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if thofe nice Folks had no other Meaning but . 


Commiferation to the inferior Animals, they. 
ought never to ftir abroad, nor tread upon the 
Ground, but with the greateft Caution, for. 
fear of taking away the Life of fome little 
harmlefs Creature. Let them fuppofe that 
there were no carnivorous Animal in Nature ; 
and, in Confequence of that, they muft fup- 
pofe that the Species and Individuals, which 
live on Vegetables, ought. to have been incom- 
parably fewer; and therefore that the Species 
of Plants and Vegetables ought to have been 
fewer in Proportion. And if the immediate 
Ule of this Globe were for the Production of 
Vegetables and Animals, that ought, likewife, 
to have. been fhrunk into lefs Dimenfions. 
And having thus broke the Scale. and Pro- 
portion of Nature, let them try how they 
could mend it again, and give us one of their 
own Fafhion, 

M. From this I fee that what Men ordina- 
rily interpret to be Animofities and Hoftilities 


in Nature, among the ‘I'ribes of Animals, are — 


not Animofitres in the fame Senfe as thofe ex- 
ercifed by Men; but the Application of what 
S 3 would 
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ote Bh would otherwife be a Nuifance, to a farther 

way~ Purpofe; and this founded on innumerable, 
and wonderful Aptitudes and Relations in the 
Nature and Bodies of Animals, by their Cre- 
ator. 

P, That appears to me the more rational 
and confiftent Way of conceiving this Matter. 

M. I agree with you, and think it looks 
like want of Candor and Fairnefs, to mifcon- 
ftrue Appearances, which are capable of hav- 
ing a confiftent and rational account given of 
them. SBefides, it feemsa Piece of Fool-har- | 
dinefs, to meafure our stead as with the 
Wifdom of the Creator. 

P, Many learned Men have excellently de- 
{cribed the admirable Structure of Body, the 
Talents and Arts of the feveral Species of Ani- 
mals, for this Effect, who did not fuppofe thefe 
to be Helps to Cruelty, or Inftruments of Ma- 
lice and mutual Hatred. In a word, though 

. there were no carnivorous Animal in Nature, _ 
might not the fame, or an equal Obj chon be 
raifed againft thofe that feed on Plants? An 
Army of Infects is more terrible than the 

Wolf, the Tiger, or the Lion; the Shark, the 

Crocodile, or the Alkgator:. Thefe might be 
commiffioned to deftroy every green Thing on 
the Face of the Earth,——Or, ought there not 
to have been any. Infects in Nature? How 
comes it to pafs then, that there is either 
Blight, or Mildew; W. ind, Rain, or Thunder, 
but according to our Prefeription ? 


| M. 1 


’ 
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M. fee there would be no End of fuch 
Objections, till Man had overturned all Na- 


ture, and made himfelf independent. 


LXVI. After this, where go we next; or 
how doth the Scale rife from the Oz/er and 
Mufcle ? 

P. Tam not fure if it be allowed, that thefe 
are the loweft Sort of living Creatures; and 1 
only offered them as an Inftance: Animal 
Life, like Vegetation, begins very low, in more 
Species than one or two. Yet, I think, the 
Inhabitants of the Waters, though exactly 
fitted to their Way of Life, are lefs perfect, to 
our Apprehenfion, than the Inhabitants of the 
Air, or dry Land. There are divers Sorts of 
Shell-Ath, which are fixt to one Place ; and 
the firft Species that are not thus fixt, as the 
Scallop, the Periwinkle, @c. have nearly the 
fame fimple Compofition of Parts, and local 
Motion, in 2 low Degree. Others tranfport 
themfelves from Place to Place, by creeping 
obliquely on the Ground, or by wriggling or 
flapping on the Waters, rather than by regular 
Swimming. 
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M. Lhave, indeed, obferved thefe feveral - 


- Sorts of Motion in different Infects, at the 
Bottom of the Water in {mall Brooks. 

P. It is inftructive, Matho, and wonderful, 
to confider the Beginnings of fpontaneous Mo- 


tion in thofe inferior Creatures. The migh-. 


ty Author of Nature has imitated Weaknefs 


snd Infirmity (if the Expreffion may be par- 
S 4 doned,) 
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The #&» doned,) to make the Tranfitions eafy, and the 
crv~y Modes of Motion various. This is remarka- 
ble, either in Land or Water Animals, accord- 
ing to the Structure of their Bodies: But after 
we are come to the regular Swimmers; nothing 
can be more curious than their {mooth, long 
Figure, for piercing through that dente Ele- 
ment, “The quick Vibration of the Tail darts 
forward the Body with a Velocity, like that 
of an Arrow in the Air, | 
| M. The feveral odd Shapes of Fithes thew 
us, I think, that there muft be more Modes 
of Motion in Swrmming than Fhing. 
and yet, if you “obferve carefull ly, you 
will rarely fee two different Species of Birds, 
or Fowls, but what have a different Sort: of 
Motion, even in their Flight. ——The {wiftett 
Swimmers begin to fhew a Tranfition from 
Swimming to Fly ing; For. one Sort of Fith, 
to avoid the Purfuit of the Dolphin, (as It 1s 
faid) rifes above the Waters, ufing its large 
Fins inftead of Wings. The Connexion be- 
tween Swimmers and Quadrupeds, is very plain 
-in feveral. Species ; the Water-Neut, the Liz- 
ard, the Sea-calf; the Alhigatcr, and the terri- 
ble Crosndiie. The Otter and Beaver, though 
amphibious, are perfect Quadrupeds. _ I can- 
not pretend to lead you through the Serpent 
Kind, many of -which are likewife amphibi- 
ons, and fhew another Sort of Gradation from 
Water to Land Animals. In the Cameleon, 
and Lizard, beforementioned, we fee the 
pers and dighadnaped Shape blended tae 
ther 
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ther. And many Sorts of Fowls fwim-on the The ft 
Waters, as well as fly in the Air. Fifhes and neo, 
Fowls agree in this, that both are oviparous ; 
except the Whale, the largeft of all Animals, 
which, they fay, brings forth her young alive : 
Whereas the more perfect Land Animals are 
viviparous, and bring forth their young com- 
pletely formed. 

M. Might there not be as large Animals 
atlarid,-as in the Sea,’ 

P. The Weight of the Whale is fupported 
by the Water, a foft and yielding Element, 
and therefore by near the Surface of its whole 
Body: Fifhes being generally of almoft the 
fame {pecifick Weight as Water. It is other- 
wife with Land Animals ; the Elephant is fup- 
ported on four Feet, a much lefs Extent of Sur- 
face in Proportion to the Weight. 

M. I fhould think the whole Weight of 
the Fith were fupported by the under-half of 
its Body. 

P. Yf the whole Weight were fupported 
by half the Surface, manero ie half of the Bo- 
dy were under ee the Fith could fink no 
farther, | 

M. It mutt be fo ; when the Fith is almoft 
quite covered, the Water prefles againft every 
Part of its Body.—~I could give you an In- 
{tance of the Connexion between different 
Species of Animals, if I were not afraid it 


might be tr ifling. 


P.- It 


| 
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cite fifth  P. Tt is not fair, Matho, to be thus on the 
www Referve; as if we were watching for each o- 
ther’s Miftakes. . 1a 

M. I have often admired the Species of 
Mice and Birds, united, as it were, in the Bat, 
which wants only fo much ofa perfec Moule, 
as to fhew the Tranfition to the Bird Kind. 

P. This Inftance is far from trifling. The 
Bat is viviparous, and fuckles its young, as o- 
ther Mice do. They have no Feathers but 
are, like Mice, covered with Hair, and fly by 
the help ofa large Pair of Membrane-Wings, 
the Contrivance of which is very fingular, be- 
ing extended on each Side, between the foré 
and hind Lees, 3. 

M. And behind likewife ; fo that thefe 
Wings are extended round the whole Body, 
except the Head of the Animal: And {urely 
this is a ftrange Art in contriving Flight. 

P. ‘There is a Species of Squirrels too, they 
fay, which flies ; and one Sort of Lizards cer- 
tainly does: And many Kinds of Infects, 
which at firft creep about under various Fi- 
sures, at length take Wing, and mount in the 
Air. | : 

M. You have not yet told me of any Crea- 
tures that change from one Species to ano- 
ther; pray explain that Particular. 

_ £P.-I thall better fatisfy your Curiofity, and 

sive you a flronger Idea of fome of thofe won- 

derful Transformations, by fhewing you the 
Figures of feveral beautiful Butterfizes, and ns 
| the 
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‘the Caterpillars, under the Form of which 
they at firft creep about upon the Leaves of 


Plants, drawn from the Life, by the Hand of 
a Lady *. 


LXVII. M. Here is fuch a large and beau- 
tiful Butterfly, as indeed I never faw before. 

P. It is no Wonder; thefe are bred in 
wvarmer Climates. Look; here is the fame 
Creature, (or the Parent of it rather) feeding 
on that Plant, in a different Shape. 

M. Blefs me! This is a monftrous, loath- 
fom, prickly Worm! I fcarce think it poffi- 
ble that fuch a glorious Animal fhould rife 
from that hideous Thing. | 

P. Ah! Matho! I thought you had other 
Notions of Poffibility, when we were {peaking 
of the Works of the Almighty. 

M. Pardon me, it was my Surprize. I have 
feen Creatures fomewhat refembling this be- 
fore, creeping about on the Ground, or on 
the Blades of Grafs; but not near fo large and 
ugly. 

_P. You will fee Variety of them. by turn- 
ing over. 

M. Here are many Sorts indeed, as beauti- 
ful in the one State, as difagreeable in the other. 
Here are monftrous Spiders too. 

P. The Defcription of thefe on the oppofite 
Page will furprize you.— 

M. What terrible Animal is this? 


* Madam Maria Sibilla Merian, of Amfterdam. 
P. That 
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Phe fifth © P, That is a Surinam Crocodile, Matho: 
naar But you may look over the Book at your Lei- 
{ure another Time. 

M. You believe all thefe Things then. 

P. The Author of that Book was none of 
your romancing Travellers: She failed to the 
oppofite Part of the Globe, to colle& thefe 
Curiofities of Nature, many of which fhe 
brought home with ae Befides, the Cabi- 
nets of the Carzous are full of nae Creatures 
preferved. And though there are not, per- 
haps, fueh Varieties of Species here, yet thefe 
‘Transformations are as frequent, or athe con- 
ftant with us, asin America. 

MM, Pray explain to me the feveral Sige: of 
this wonderful Metamor phofis. 

P. You will find an. Account of this to 
better Purpofe in thofe Authors, who have 
profeffedly treated on this Subject: But to give 
you fome Sort of Satisfaction at ei You 
muft know, that the Butterfly, or Parent-in- 
feét, lays her Eggs in fome Ae snc Place, 
bye: they may be fafe from Accident, .and 
her Off-{pring find fuitable Food when hatch- 
ed. The Animal firt produced is a {mall 
Maggot, or Worm, which feeds on’ the Leaves 
of the fame Plant siete it was hatched. The 
Nettle isa great Regale for one Species of them, 
‘This Maggot . foon grows, by its luxuriant 
Food, to the Bignefs ah a Caterpillar, or of thofe 
hairy ‘Worms you have feen creeping about on 

’ the Ground. After they have completed al 
certain Period in this Form, they retire'to fome 
- Shelter, 
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Shelter, and build themfelves a Repofitory or fhe fit 


Tomb, as if fatiated with this Sort of Exiftence, aur 
Here the Animal is to pafs into a State of In- 
fenfibility, or rather dies: For the organized 
Body lofes its Form, and becomes again a Sort 
of Chaos, or is Pecuced into a Mafs of Con- 
fufion. But this proves the Embryo of a dif- 
ferent Creature; for from it comes out a fhape- 
lefs Thing, called a Chryfallis, or Aureha s 
And from that deformed Produétion rifes a 
beautiful Butterfly, curioufly formed, adorn- 
ed with painted Wings, and iit for Flight i in 
the Air. ~* 

M. And in what Time are all thets Changes 
performed ? 

P. Ina few Months of the Summer. 

M.. Pray can you fhew me all the three 
States of the fame Animal, in any of thefe Fi- 
cures | 

P. All three are reprefented on almoit 
every Plate. Turn to Plate 38. Here is the 
‘Caterpillar of an enormous Size; Upon that 
Stalk below, is the dumpifh Aurelia, into which 
‘it is transformed: And this is the Butterfly 
or Phalena, which rifes from the Aurela. It 
remained in the Aureha, or infenfible State, 
from the 23d of “Fune to the 20th of Augu/i. 

M. What are thefe? 

P. That is the Probofcis of the Animal, 
three or four Inches long, divided into two. 
It unites both Parts, and thereby forms a Tube 
-or Pipe, wherewith it fucks the Honey from 
the Bottom of the Flowers. 
M. What 
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etre - -M, What are your Thoughts concerning 
Cw this Metamorphofis ? 

P. It appears to me to be a fucceflive E- 
volution of Bodies, fuch as perhaps the Greeks 
would have called a Metafomatéfis: But whe- 
ther, as there are three different Bodies, one 
included in another, there be three different 
living Creatures, or only two, or but one, I 
cannot determine. | 

M. This is the moft wonderful Particular 
I have yet heard of. 

P. It is indeed a Miracle made conftant, 
or appointed to be a fettled Courfe of Nature, 
(as every Procefs of Generation 1s, if rightly 
confidered :) For the Species of thefe Crea- 
tures, which pafs through Changes analogous 
to this, are very numerous. The Szlk-Worm 
is one of them; and the Place the builds for 
her Transformation is all of that foft and_ 
fine Material. ‘The common white Butterfly. 
comes, by a like Procefs, from the green Ca- 
terpillar you have feen feeding on Cabbage-: 
leaves. And all thofe Sorts of Phalene, or 
Moths, which fly about in the Evening, or by 
Candle-light, are thus produced by a double 
or triple Generation. 

M. Jam giad there are fo many Species of © 
them ; I fhall the more eafily obferve thofe 
furprizing Changes of Fi ‘igure in one or other 
of thefe Sorts. ; 

P. See here on this Plate, drawn by the 
ingenious Mr. Bradley, Ecos of the Silk- 
Worm :—==«That is the Caterpillar or Nympha, 

which 
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which is hatched from thefe Eggs :-—-This is The fifth 
the Cone, or Bag of Silk, which the Caterpillar 2\——4 
{pins for her own Monument :—This lumpifh ? 
Thing is the Chryfals, which is excluded 
from the Ruins of the Caterpillar’s Body.—— 
And this is the Butterfly which proceeds from 
that Chryfalis, and again lays the Eggs, to res 
new the fame Circle of Generation. 

M. One cannot enough admire this com-+ 
plex Procets, 

' P. Below you fee the Caterpillar that feeds 
upon the Nettle, with the Chryfalis and But- 
terfly arifing from it. | 

M. It is this Sort of Caterpillars, but fome- 
what blacker and larger, I have feen creeping 
about on the Ground. But what mean thefe 
Horns of the Butterfly? 

P. Thefe are called its Autenne or Feelers, 
of which there isa great Variety, according to 
the feveral Species of thofe Animals. They 
have likewife Tubes or Suckers, as you faw a- 
bove, for thrufting down into the Sockets of 
Flowers, which at other Times the Infect coils 
up very artificially under its Mouth, fo that 
they do not appear. 


LXVIlI. M. I have obferved this Sort of 
Butterfly to hang or ftick, as if it were dead, 
in fome By-Corner of a Room, during the 
whole Winter ; and to begin to fly about again 
when the Seafon became warmer. | 

P. There are many Creatures, Matho, which 
thus pafs the Winter in a State of Numbnefs — 


3 / or 
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cite ffth or Sleep, and revive again in the Spring. Had 
wey the Place been warm enough, you would 
have feen the Butterfly flutter about the Glafs 
of the Window in the Day-time, all Winter. 

M. I remember, indeed, to have feen, after 
a long and fevere Froft, the little Flies begin 
to move and jump about, even upon the Snow 
itfelf, before it was quite diffolved. Pray 
how can thefe little Animals endure fuch in- 
tenfe Cold, for fo long a Time, without pe- 
rifhing? They have neither Coverings of 
Hair, nor Wool; nor Shelter to fence them 
from the piercing Winds, nipping Frofts, or 
Rain. Larger Animals would be ftarved to 
Death in one fingle Night.of fuch Lodging. 

P. All wecan do here is to admire, with- 
out being able to underftand, how thefe Crea- 
tures are thus preferved. | 

‘M. How can they live without Food all 
the Time? 

P. Naturalifts obferve, that while in fuch. 
a State they fuffer no Watte or Decay of Parts ; 
and therefore require no Food 

M. Should you or I fuffer no Decay of 
Parts, if we flept conftantly for three or four — 
Months together ? 

P. The Cafe is different: We fhould full 
breathe, and perfpire, (as they call it) which 
would occafion a conftant Wafte of our ss | 
dies, 

M. Do not thefe Animals live, while in a 
dormant State ? 


Retr Wet 


Cofmotheoria Puerilts. 


« P.I confefs, Matho, I do not underftand 
thefe Things, and eee “cannot anfwer 
your Queftions. —— 

M. You faid the Infects returned only with 
the Verdure and Herbage of the Earth, whieh 
was to afford them Ff Rood 

P. None of thofe winged Infeas which 
furvive the Winter, feed on Plants or Leaves: 
Thefe are their ond onky in their Nympha; 
or vermicular State, the Summer before. They 
change their Diet ath their Shape; nor have 
the winged Creatures any Apparatus, I believe, 
for Ma fies ation of Vegetables. 

iM. Are there no largar Animals than Js 

feéts, that pafs the Winter in a State of N umb- 
nefs and Sleep? 

P. The Bats you mehtioned are another 
Species of thofe Sveepers. 

M. Thefe I’ might have thought on: I 
have known their Retreat in a Hole of a Wall; 
where great Numbers of them lay the whole 
Winter, without {tirring. 

P: The Swallows likewife retire in O-Foder, 
and pafs the Winter in a motionlefs, and 
feemingly lifelefs State, under the hollow 
Banks of Rivers; fo that not one of them 
is to be feen j in all the Country, after a certain 
Day. 

M. Might not one try to keep them in 
Cages all the Winter ? 

P. It is a Creature that cannot be tamed: 
Though the Lion and the Elephant may be 
made familiar with Mankind; yet fuch {mall 

VoL.» T Crea« 
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The fifth Cyeatures as the Moufe and the Swallow: are 


Conference. 


quite untractable ; as Piny informs us. 

M. 1am willing to believe it; for the lefs 
Creatures are, they feem the more imperfect, 
and muft therefore be the more intractable. 
No Art, I believe, could tame a Beetle or a 
Spider. 7 | 

P. Some Animals are of a favage Nature : 
But the chief Reafon feems to be, that we do 
not know their Diet. The Swallow lives on 
Infeéts, andis the only Creature that feeds fly- 
ing. On this account, Providence hath kindly 
ordered its Retreat during the Winter: And 
on the fame account, all Sorts of Spzders pais 
that Seafon in a dormant State: ‘The Serpent- 
race alfo, which feed on Frogs, Toads, and 
fuch like Animals, fuffer an Intermiffion of 
Senfe all that Time.—— 


Quals ubi in lucem coluber, mala gramina paftus, 
Frigida fub terra tunidum quem bruma tegebat. 


M. You deal much in the Poets: But this 


: does not fatisfy me how the Bodies of thefe 


Animals, efpecially the Swallows, could lye 
fo long in fuch Circumftances, without being 
diffolved, or corrupted. 

P. I have as little to fay to this Inftance, as" 
to that of the Injects. If the Blood of the 
Creature circulates all the while, that will 
prevent Corruption or Diffolution. 

M. 'The Difficulty fill remains. Why does: 
not lying fo long in fuch wet and terrible Cir- 
i cumftances, 
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cumftances, directly ftop the Circulation, anh ee 
kill the Creature ay! 

P. As thefe feveral Species of Animals, | 
Matho, are fingular Inftances of the Creator’s 
Care, and of the various Methods of his Pro- . 
vidence ; fo his Power is manifefted in them, 
above the common Courfe of Nature: And it 
fhews us, that when he pleafes, the Continua- 
tion of Life does not depend on Food. It 
is certainly Matter of Admuration, that an Ani- 
mal fhould live only two or three Months of 
twelve, and pafs all the reft of the Year in a 
State of Infenfibility : And yet, by all the ac- 
counts J have ever heard, this is true of the 
Cuckow ; which, having early finifhed the Bu- 
finefs for which it appears, retires in the Month 
of fune, and is not feen again (at leaft with us) 
till the Apri/ following. Nor. is it reckoned 
among thofe Birds which change their Climate 

M. This is, indeed, a notable Inftance of 
Variety. —But with Refpect to the Life of A- 
nimals; pray tell me how it happens, that if 
a Part be cut off from fome Creatures, that 
Part feems to live for a confiderable Time by 
itfelf, or at leaft moves? I have feen the Tail 
of an Ee/, when feparated by a Stroke from 
the Body, move and twift itfelf for a great 
while. 

_- PP. Tam as ignorant of this as you are, 
Anatonifis have obferved, that fome Infeéfs 
have feveral Lungs, and therewith feveral 
Hearts. This might account for the Boys 
cruel Diverfion, of feeing a F/y whirl round, 
Qe. after 


< ee 


ee ee 
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The fed after they have taken off its Head: But it is . 

w-— not applicable to Serpents, Eels, and feveral 
Sorts of Fifhes. The very Leg of an Infect — 
will move for a {mall Space, when torn from 
the Body, where there can be neither Heart — 
nor Lungs. — With refpect to all thefe Things, — 
T can only fay again, that our very Ignorance is _ 
not without Satisfaction, when we confider 
that it is neceflary concerning Objects, where — 
infinite Knowledge and Power have been ex- 
ercifed, — 


M. It mutt be fo indeed, But 


LXIX. As fome Birds retire to pafsthe cold _ 
Seafon in a State of Infenfibility, you feem | 
to fay that others remove to diitant Countries 
then. 

_#P. It is certain many Sorts of Birds fhift 
their Climate according to the Seafon of the 
Year. The Woodcock comes to us in Odfober, 
and the Quaz/s in April; and after fome Stay 
both Sorts retire again. ‘Thefe are called Birds 
of Paffage. One Sort of Geefe comes yearly — 
to breed on fome particular Rocks only on © 
our Coaft, and are feen no more the whole 
Year round. The Stork andthe Crane have | 
been memorable in all Ages, for their annual _ 
Peregrinations, though they do not vifit us, ° 
Thefe Birds of Paflage are feen after their Re- 
turn; and are obferved to aflemble in great 
Flocks in order to go away; but no Body ever 
{aw them coming or going: Whence it has — 
been fuppofed that they remove and return on- — 


ly 
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derful in this Cafe is, that they fteer their aay 
Courfe, as well over Sea, as dry Land. When 
the Woodcocks come to our Ifland, they are 
under a Neceffity of croffing the Sea. Quails 
have been often feen in their Paflage at great 
Diftances from Land. ‘There are other Sorts 
-of Land-Fowl alfo, which Mariners are fur- 
prifed to fee flying above them, a great Way 
from any Coaft. Nor is it lefs certain that 
fome Species of Fifhes pafs andrepafs between _ 
diftant Parts of the Ocean annually at {tated 
Seafons. The Salmon in our Rivers {wim up 
as far as the Water can carry them, for the fake 
of repofiting their Spawn in fuch a Depth, 
where the Influence of the Sun may reach it ; 
which having performed with furprizing Ex- 
actnefs, they return without farther Concern, 
leaving the future Fry to be inftructed in the 
Arts of Life, inthe watry Element, by another 
Hand, | 
» M4. The Meaning of that Expreffion I do 
not conceive ; but though every Particular you 
have told me be wonderful, yet it is moft 
furprizing that Birds bred at Land fhould fiy 
quite out of Sight of it, and venture themfelves 
above the Ocean, where they can have nei- 
ther Food nor Reft! How know they on _ 
what Point of the Compafs to fly; or -that 
‘there is at all any Land beyond fuch a ‘Tract 
‘of Ocean? Didthey ever confult the Map for 
the Situation of sa plas a Or what do they 
when Night overtakes them ? 
ea &. Poe 
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P. Do you think, Matho, if you were put. 
between a Pair of Wings, that you could guide 
yourfelf through the Air, and in the dark too, 
to a diftant Country you had never feen be~- 
fore? 

M. 'The greateft Philofopher could not do 
it: It is aThing above the Reach of human 
Knowledge. 

P. You own then they are guided by. fome 
more perfect Principle than human Reafon? 

M. I remember what you faid, but will 
own nothing, till you tell me the Principle it- 
felf. 

P. Have you ever confidered a Honey 
Comb, or a Spider’s Web? | 

M, Often, and with Admiration. 

P. Who teaches thefe little fhapelefs Jn- 
feds to work fo artfully with fuch Tools, and 
in fuch Materials ? 

M. I cannot tell; but it is ftrange that the 


Spider fhould fpin a Subftance, which is li- 


quid in its own Body, into fo fue. and withal 
fo ftrong a Wire. 

P. The Wire which the Si/k-Worm draws 
out of the Juice of her Body is no lefs remark- 
able both for Strength and Finenefs. A hun- 
dred Yards of it do not weigh a Grain. —— 

M. But this is from the Purpofe of my 
Queftion. 

P. Not fo far as you imagine. ‘Tell me if 
a young Lady were transformed into a Szik- 
Worm, or a Spider, as the Poets fay Arachne 
Was ; do you think that her being fhrunk up 

into 
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into that diminutive Figure, would teach her 
either of thefe notable Arts? 

M. That would be to fuppofe that the mere 
Figure taught thefe Infects their Dexterity. 
Their Figure can teach them nothing, though 
it muft be adapted to their Art, as was ob- 
ferved before. A Loom could not teach a 
Man the At of Weaving, nor any other In- 
firument thé Art in which it is employed: 
But one, who underftood or had invented the 
Art of Weaving, might contrive a Loom to 
put the Invention in Pra€tice. | 

P, You argue unexceptionably well, M/a-~ 
tho. 7 


LXX. We admire the Wire drawn by a 
Worm or Spider : What do you think of the 
Hair and Wool of Animals? 

M. I can fee no Similitude between thefe 

-and the former. | 

P. The Hair and Wool-of Animals are 

formed out of a liquid Subftance ; they are 
‘fine and ftrong too. | 
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M. But they grow, inftead of being drawn, - 


or fpun. 

- -P. Does growing then appear fo flight a 
Thing? Thefe feem fo much the more won- 
derful, as there is no living Creature to aflitt 
or produce the Effect ; there is nothing here 
but unactive Matter. ; 

M. Lam afraid I fhall be obliged to come 
over to your Side. 


Rea?) P. Hair 
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ee bates P. Hair and Wool are more than Wires: 

wry The Curicus have obferved that the flenderett 
Hair. is a hollow Tube, with a Pith, or inter- 
nal Subftance in it, BLL E Hwa eae Figure : 
Here is the fingle Hair of a Moufe, as obferv- 
ed through a Microfcope by the excellent Mr, 
Derbaim. 

MM. Surprizing! Is this Variety of Work 
within the Compafs of a fmall Hair? How 
amazing is this Minutenefs of Art ! 

P. The Hairs of larger Animals are each a 
Bundle, or Congeries, of fuch Pipes or Tubes, 
-which in fome Cafes can be feparated: So 
that Finery, Defign, and a Complication of 
Contrivance reigns .every where, in the very 
excrementitious “Parts of ‘the Bodies of Ani- 
mals. 

M. Well, I own that the fingle Hair of a 
Moule is by much a more fine and artificial 
Thing than the Spider’s or Silk-worm’s Thread. 
T did not reflect on the Myftery of Vegeta- 
tion; the particular Direction of every Atom! 
But even thefe Threads or Wires are wonder- 

ful, if we confider them. as the ManufaQture 
of a poor little Infect. 

P. Yes, if we might confider them in that 
View: But you have allowed already, if one 
of the human Species (fome great Philofopher, 
for Inftance) were contracted: into this dimi- 
nutive unpromifing Shape of a Caterpillar or 
Spider; that the being transformed into fuch 
a Figure, could not teach him that Art, 
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M. It could not, if he did not underftand (The fifth 
Re. Methad:and. Sectets-of that.Art-atepre- pi hice 
fent, with the Help ofall his Reafon. If aon 
Shape or Figure can teach a Creature nothing, 
Change of Shape or Figure could not teach 
the Phi ilofopher more. 

P. Doyou think that the Caterpillar knows 
what it is doing, and to what Purpofe or 
End it works, while it manufactures the Silk? 

M. Why fhould it not? 

P. Does it know that this Cone of Silk is 
to be a Repofitory, where the Remains of its 
Carcafs are to be ripened into a /hapelefs Grub, 
out of which a nimabiesyupged Creature is to 
tile? 

M. Pardon me; it ae know this won- 
derful Procefs of Generation, nor what is to 
_fpring from the Decays of its own Body, This 
exceeds the Knowledge of the moft perfect 
Animal. 

P. It cannot then have < any Notion of what 
it is doing, while it is building its own Mo- 
nument;? 

M. It works sia I fuppofe, rates 
Knowledge, for the fatistying of fome Appe- 
tite. 

' P. You owned before, at our laft Meet- 
“ing, that Power, not direéted by Knowledge, 

is but. dlind Chanee, or Lemerity, which can 
produce no confiftent or regular Effect. But 
here inthis Operation, the Infect works on a 
long, pre-contrived, and really myfterious De- 
fign, without knowing what it does; and yet 
it 
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che ffth it does all’ in the moft regular Manner. For 
u-y~) here you are to remember, that every Indivi- 
dual of the Species-works exactly in the fame 
_regular Form, and that for the firft Time: A 
Creature can die but once. 

M. I know not what to fay then, or how 
the Animal is directed. J am fatisfied it can- 
not know the Metamorphofes that are to fuc- 
ceed: And how it fhould act fo confiftently 
to this End, and not know of it, I cannot find 
out. | 

P. Does the Spider, think you, know be- 
fore hand the Nature of the Liquor in her Bo- 
dy; and that it will become a tenacious Wire 
in the open Air, though fpun fo fine? 

M. I am at a lofs what to anfwer to thefe 
Queftions. I am fure we could not know 
the Nature of this Liquor, but from the Ef- 
fect already performed: And I do not think 
the Infect knows the Nature of the Liquor at 
all, but falls directly to {pinning, I cannot tell 
from what Principle-— 

P. The diligent Enquirers into Nature have 
obferved, that many Sorts of flying Infects - 
have a Pzercer or Terebra, with which they 
wound the Buds or Leaves of Trees, Plants, 
Fruits; and infert in the Wound their Eggs, 
with a Liquor or Kind of Venom, which per- 
verts the regular Vegetation of the Plant, pro- 
ducing an Excrefcence, where the Egg is 
hatched, and the Maggot fed; or where per- 
haps the Animal, according to its Kind, is 
preferved the whole enfuing Winter. i 

I$ 
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M. 'Vhis is agreeable to what you told me The sfth 
before, of Plants ferving for Food, and a pw 
Place of Nativity, to the firft Period of Infect- 
Exifiexce. 

P. Now can thefe little Creatures know, 
that the Liquor they fhed is of fuch a hurtful 
Quality to the Plant, as to diftemper, or raife 
a Swelling, or Button upon it, which may af- 
ford Lodging to their Young when hatched ? 
Or that the Matter of this Excrefcence will be 
proper Food for them, till the Seafon returns, 
and the Verdure of the Earth is renewed ? For, 
as was faid before, the Mother-Infec# never 
tafted of this Food herfelf, but purfues quite a 
different Sort of Diet. 

M. That would be to allow them a readier 

Infight into the Nature of Vegetation, and a 
more extenfive Knowledge into the Congrui- 
ty between one Thing and another, than Man 
has with all his Experience, or could have, un- 
lefs he were thus taught by what thefe little 
Animals practife. And I think it is not to be 
imagined that a Creature, which lives but for 
one Seafon, fhould know any thing of the Va- 
riety or Return of Seafons. 

P, You-are in the right; thefe Creatures 
are produced themfelves, a few Weeks only 
of the Summer before they do all this, And 
there is one. Species of thefe little Infects, 
which lives only but a few Hours after it be~ 
comes a winged Animal; and yet it performs 
all the Offices relating to its Pofterity, as if it 
ed the Experience of many Years. 

M, One 


. s 
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| The fifth — Mf. One cannot enough admire thofe Mi- 


Conference, 


tomy! Facies of Nature. 

P. Let us again take a View of the little 
Fry in the Waters, which, immediately on 
being excluded the Spawn, are left to fhift for 
themfelves in the midft ofa rolling Element, 
furrounded with innumerable Enemies ; and 
yet, without Tutor or Guide, they inftantly 
become perfect Matters of all the Arts.of Life, 
as I obferved— — 

M. Pray, without giving me more Exam-. 
ples, or afking me more Queftions, fhew me 
how thefe little Inifeéts act thus regularly, 
without knowing what they do? Or by what 
Principle they are thus guided to purfue fuch 
diftant Profpects? For I grant you now as 
much as you pleafe, that this Principle is in« 
conceivably fapetiog to the Reafon of Man- 
kind. 

P. You know I am not rath in ae 
fuch Ruetuons: 

M. Well! Thus it is to be nurfed and 
tutored in what one does not know by one’s 
elf. | 

P. More Examples (as you fay) are need- 
lefs; for it is by thofe untaught Arts, and 
unknown to thefe weak Creatures themfelves, 
that all the inferior Species, without any 
Exception, are continued as fecurely, as the 

Race of {tronger Animals, or as Man himfelf 
14 : 
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UXXI. M. I am ready to believe it; fuch Th fifth 
Weaknefs muft be conducted by fome won- coed 
derful Art: Rut in the Interim, till I can 
know more of this Affair, pray inform me if. 
all Sorts of Infects go through thefe Changes, 
from. a firft, to a fecond and third State of Ex- 
iftence ? : | 

P. All do not ; there are many Reptile 
Infeéts which never take Wing ; but all wing- 
ed Infects (fo far as I know) pafs through one 
or more Changes; if perhaps we except the 
nt, for fome of them likewife get Wings. 
The different 'Transformations of the Gzat are 
not lefs wonderful than thofe of the Moths 
and Butterflies ; and in one Refpect more won- 
derful, as their firft Stage of Exiftence is in the 
Waters. So that this Infect alone fhews us 
the Tranfition from Creatures that live in the 
Waters, to thofe that fubfift on dry Ground; 
and again, from thofe that {wim or creep, to 
thofe that fly in the Air. And indeed the 
Species of thofe winged Infects, which pafs 
their vermicular State in the Waters, are very 
numerous. The Epbemeron, which, as was 

tioned juft now, lives but a few Hours in 

its laft State, 1s one of them. Some of thefe 
form to themfelves, by the Help of a glewy 
_Subftance, which defcends to the Bottom of the 
Water with the Eggs out of which they are 
hatched, little rough Ca/es or Tubes of Sand, 
{mall Gravel, or the like; which they draw 
after 


t 
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after them when they fearch for Food, and in- 
to which they retire in Time of Danger. 

M. 1 now remember; it is long fince [I 
have obferved thefe artificial Cafes, in Springs 
and {mall Brooks; and was furprifed to fee a 
Compofition of Sand, {mall Stones, and other 
Materials, as I imagined, move like a living 


Creature. 
~ P. The Scarab, or Beetle-kind, of which 


there are feveral Species, undergo 'Transforma- 


tions not unlike thofe taken notice of before ; 
as doth the beautiful Infect called the Lady- 
cow, paffling through a Nympba, Aurelia, and 
mature State; and it has, like the Beetle, what 
they call Bhtra, or Cafe-wings. 

MM. From what you fay then, I underftand 
thefe Elytra, or Cafe-wings ; for we have of- 
ten been diverted with feeing the Beetle pre- 
pare for Flight ; and the Sight is really enter- 
taining. He firft raifés one of his black Scales, 
as if he were opening a Door in his Side, and ~ 
extends a folded Wing, which he expands at 
Leifure. ‘Then he opens the Cafe on his other 
Side, and having put the other Wing in Or- 
der, takes Flight. He makes an odd ee 
a Figure while on Wing, with his two Scales 
ftanding erect, as if he carried fomething 
on his Back: Nor is it lefs amufing to fee 
him alight; for as he does not fly far, we 
have followed him. He takes fome Time to 
fold up his Wings again, which he does by 


Degrees, firft on the one Side, and then on the 


other 3 
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other; and having brought them within their The sh 
Cafes, he claps down the Lids on them. noel 

P. Itis a fingular Creature indeed, as if it 
were a Compofition of a Tortoife and a wing- 
ed Fowl. 

M. We have teafed him to make him fly ; 
but being haraffed, he rather trufts to his 
Coat of Mail, than to his unwieldy Flight. 

P. It is ftill more wonderful, that fuch a 
Creature as the Spider fhould fly, without the 
Help of any Wings at all. 

M. I can have no Notion of their flying ; 
but I have obferved a Spider to jump, or dart 
itfelf to a confiderable Diftance, from one Part 
of the Wall to another, and fometimes per- 
pendicularly upward, | 

P. Though I never faw them fly, I am 
fatisfied of the Fact, as Perfons of the greateft 
Veracity have given the Accounts of it, and 
vouched it from their own Obfervation. 

M. Then, Ithink, I underftand how they 
extend their Webs between the Tops of Bufhes, 
and very often a-crofs {mall Rivulets: They 
muft either fly, or dart themfelves over with 
their Threads, ; 

P. It muft be in fome fuch Manner, for 
they are not Swmmers; and a great Part of 
their Game is over {mall Brooks. 

M. But pray what are we to think of 
thofe innumerable Threads, which we often 
fee ftretched upon the Tops of the Grafs, all 
parallel-wife, fo that whole Fields are fome- 
times covered with them, efpecially after the 

bi ge ote Harvett- 
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The fifth Efarveft-Months?. If you look at the Ground. 


Conference. 


between you and the Sun, when rifing or fet= 
ing, you will fee the Phieadk {tretched along, 
fhining like Virginal-ftrings. 

P. 'Thefe, they fay, are the Work ¥ Field-_ 
Spiders, or Wanderers, as they are called ; but 
whether fuch Spiders leave their Thgends 
loofe at one End, to be difpofed in a parallel. 
Direction by the Wind; or if they leave them 
quite loofe and floating in the Air, I can give 
you no Information.— 

M. I have a Sufpicion, that other Animals 
undergo confiderable Changes of Figure, be- 
tween their firft and laft State, as well as [z- 


fects. 


P. All Animals whatever, I believe, are of 
a different Form, when yet imperfect, from 
what they are afterwards: But on what 
Ground do you entertain this Sufpicion ? 

M. I have feen in Ditches, Ponds, and. 
ftanding Waters, Frogs, under “three wor four 
different Shapes. I have caught them in my 
Hands little Yad-Poles, with fmooth round 
Heads, and finny Tails, by the quick Vibra-. 
tion of which they could fwim pretty nimbly, 
confidering the Club-figure of their Heads. 
¥ have feen them with their Head and Belly 
larger, and two Feet {prouted out behind ; but 
they did not then fwim fo cleverly. By vi- 
fiting them every Day, I have caught them 
with two Fore-feet, not fully branched from 
the Body, and the Tail fill pretty long =. 
And I have feen them with the Tail not quite, 

fallen 
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fallen away, after they have left the Water, Zh #fh 
and been leaping about on the Grafs. Ina yw 
little Time after, they had no Veftige of their 
‘Tad-pole Shape. Here feems to be an Evo- , 
lution of Members, at leaft: For the Animal 

in its firft State appeared as different from jit- 

felf in the laft, asa Hi/h is from a Quadruped. 

P. It is not difficult to obferve thus far, 
Matho; but the Animal had undergone con-~ 
fiderable Changes from its feminal State, be- 
fore you took notice of it. And if the Ob- 
fervation were as eafy to be made on other 
Creatures, probably there is full as oreat a 
Difference between their fir? imperfect and loft 
Specifick Figure. All the larger Creatures feem 
at firft to be Swimmers, as they are furrounded 
with a Liquor. 

M. Perhaps the firft Thing difcoverable 
here, is an Animal in Miniature, as it was in 
Vegetables, where the future Plant is fo dif- 
covered, 

P. It is fo indeed ; the firft Thing difcern- 
ible, isa {mall, {pontaneous, moving Creature, 
or Animalcule ,; but (to ufe your Expreffion) 
as far different from the future Animal, as a 
Fifh is from a Quadruped. As to the Ge« 
nefis, or firft Formation of this Animalcule; 
we are entirely Strangers to it. Nature (to 
{peak in the common Way) has catried the 
firft Beginnings of animal, as well as vege~ 
table Life, quite out of the Reach of our Fa- 
culties. | 

Vor. I, VU M. Some 
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M. Some Things occur from. what you 


Wyn fay, which furprize me. Ifthe Elephant, the 


Horfe, the Stag, and the Bu//, were firft in the 
Form of the Swzmming Fry, they muft have 
undergone great Changes indeed! When I 
compare this with what I obferved before, con- 
cerning the Formation of Infects, by a dou- 
ble or triple Procefs, it is exceedingly more 
wonderful than what we admired before, in 
the Propagation of Plants by Seeds. And I 
differ {till more from ¢hofe who afcribe the re- 


gular Continuation of the Species, either from 


Plants or Animals, to certain little, pre-exift- 
ing, .or pre- Seared feminal Atoms. Eve- 
ry Thing in thefe fucceffive Evolutions re-_ 
quires ce immediate Operation of the Crea-_ 
tor’s Hand. Ifthofe Things were left to the 


Care of dead Atoms, and if any Thing at all 


could be produced, what fhould hinder one 
Grain from rifing where another was fown ? 
or the Fox or Serpent to be formed inftead of 
the Lamb or the Dove?——O! the amazing 
Univerfality of thofe Miracles, which are con- 
{tantly wrought through the whole Creation, 
that we may have a regular Courfe of Na- 
ture !———-How fhall I defcribe the Burthen of | 
Thought which I feel in my Mind, when I 
would purfue the Power of the Creator, every 
where at once forming the living Part of the 

Creation |-—— 
P. 1 fhould almoft envy your Pleafure, 
Matho, if 1 did not participate of it; But no 
Words 
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Words can exprefs fuch a Scene of Power, Zhe ff 
where Admiration itfelf muft fail.— ane pal 


MM. Shall we conclude then from what we 
have obferved, that Fithes fuffer the leaft 
Change of Shape, before they come to their 
adult Size ; as their State of Perfeétion and 
Imperfection are not fo far afunder as in other 
Animals? That all Bodies are formed out of 
Matter in a liquid Form? And that Fithes 
are the eldeft Children of the Creation? 

P. There is a Degree of Probability in all 
this: But it is rather Time to conclude our 
prefent Conference. If we grow more mi- 
nute, we fhali grow more trifling ; becaufe we 
cannot talk on fuch Subje&ts, beyond a cer= 
tain Point, with Intelligence. 

M. YT find I cannot recal all the Queftions 
I had a mind to afk at this Time; only let 
me obferve, that 


LXXI. One Thing you faid a little be- 
fore, concerning Infects piercing the Leaves 
and Gems of Plants, clears up a Particular I 
did not before underftand, and relieves me 
from a Prejudice. I have often been furprif= 
ed at thofe little Berries upon the Back of the 
Oak-Leaves, fome red, and fome .a greenifh 
white, but did not underftand their Original ; 
Now I fuppofe they are the Excrefcencies 
railed by fome Infect wounding the Plant, and 
leaving its Eggs there. 

P. Thee are raifed by a black Sort of Fly, 
of the Shape of a large Ant, which is one of 

U 2 what 
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what they call the Ichneumon Kind. If you 
had vifited thofe Berries through the fucceed- 
ing Winter (for they ftick on the Leaves dur- 
ing that whole Seafon) you would have feen 
the feveral Advances of the Formation of the 
Infect. It becomes a clear whitifh Maggot, 
not unpleafant to look at; which about the 
Month of March eats its Way out of Confine- 
ment: And then you may perceive thofe 
Berries, each with a Hole exactly round in it, 
through which the Infect creeps out. You 
will frequently {ee alfo fuch Swellings on the 
Back of the Willow Leaf, but broader. 

M. 1 know now likewife what to think 


of thofe Worms I have found in Peaje, Ra/p- 


Berries, and even Nuts, which before I was 
at a lofs how to account for. I have often 
heard that Maggots breed fpontaneoufly in 
Flefh, or any Thing that begins to putrify ; 
and was not fure but thefe might have been 
bred the fame Way. 

P. Itis now difcovered, Matho, by the moft 
accurate Enquirers, that there is no fuch 
Thing in Nature as this {fpontaneous or equi- 
vocal Generation you mention. Every Infect, — 
how minute and contemptible foever it may 
appear to us, is produced, by a regular Procefs, 
from others of the fame Species. If no Plant, 
the moft imperfedt, rifes unlefs from a Seed of 
the fame Kind, it is not to be imagined that a 
regular Courfe of Nature fhould not be as con- 
{tantly obferved in the Propagation of Ani- 
mals. It is true, after we have difcovered the 

Pane Nature 
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Nature of Matter to be what it is, we muft The Ath 
be certain that no Plant, or Animal, could be ey as 
_ produced without the immediate Power of 
the Creator, whether raifed from a Seed or 
not: But left we fhould be {tumbled by our 
own Inattention, the Deity hath taken Care, 
(if I may fo fay) that the firft Stamina of eve- 
ry Production fhould have pafled through in- 
finite Art, before it come within our Ken. 
Hence we cannot but revere the Divine W1/- 
dom and Goodnefs, in putting it thus out of our 
Power to doubt.——Fleth of any Sort, if it be 
carefully covered up, fo that no Infect can get 
at it, to lay its Eggs there, will never vermi- 
nate or breed living Creatures, as hath often 
been tried. There are indeed fome dubious 
_ Appearances, that feem at firft to favour irre- 
gular Generation: But when Circumftances 
are clofely confidered, the Difficulty difap- 
ears: 

M. What Appearances are there ? 

P. As the defer Infeéts are extremely pro- 
ductive of their Kind, they are conftantly de- 
pofiting their Eggs in all Places where they 
may be hatched and fed; on Herds, Fifh, 
Plefh, Liquors, and the Bodies of other Ani- 
mals. This occafions Abundance of equi- 
vocal Appearances. Hence it comes to pafs 
that fome Sorts of Infects are hatched on the 
Bodies of living Animals as Vermin ; the Eggs 
being depofited on thefe by the Parent-Infed. 
There are few larger Animals that are not thus 
infefted witha particular Sort of Infe#-Vermin, 


Ls eipecially 
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Gace efpecially when lean, and in bad Cafe, juft as 

wrr~ it was in Plants. And the Bodies of dead A- 
nimals afford a convenient Nraus for the Eggs 
of others. The Caterpillar laid up to be turn- 
ed into the Chry/alrs of its Kind, having been 
punctured by other Infects, has bred a Nett of 
Maggots of a different Species, inftead of ad- 
vancing in the regular Procefs: And I have. 
feen a living Infec, on being taken out of the 
Water, ee another of a Tribe not at all re- 
lated to it. 

-M. Thefe are. equivocal. Appearances. in= 
deed, enough to tumble one, who is not aware 
of this Manner of Conveyance. ) 

P. As Water itfelf, Grafs, Herbs, Fruits, 
and even Liquors, abound wen the Eges or 
Spawn of Creatures of different Forms; it is 
no Wonder that Worms of various Kinds 
fhould be bred in the Inteftines and other Parts 
-of Jarger Animals; having been conveyed thi- 
ther with their F an and Drink, 

M. It is not: The Wonder rather is, I 
think, that other larger Animals are not eaten 
up Ww ith an in sternal Vermin, thus conveyed 
into their Bodies. This makes me reflect on 
what you faid before, That an Army of In- 
fects might be more terrible than> the ‘Lion or 
the Tyger, and that more Ways than one, I 
now plainly fee, that the “leaft and weakeift 
Creatures in Natit might prove too ftrong © 
for the greateit, ahd devour ther fafely, haw 
ing thus got into their Bowels, | 


P. Nor’ 
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P. Nor is it at all wonderful, that Crea-. 
tures hatched in fuch unnatural Circum{tances 
fhould degenerate and vary from their {peci- 
fick Size and Figure. Nature (to fpeak ftill 
in the common Phrafe) defigns every Thing 
regular in its Kind :. But Accidents may pre- 
vent Nature; and therefore Accrdents only oC- 
cafion what 1s preternatural and monjftrous. 

M. Make this a little plainer. 

P. Ifthe Young of any Species whatever 
fhould be brought forth, with any Part of the 
Body double or fuperfluous, that is a Token 
that Nature defiened two ; but fome external 
Caufe or Violence difturbed the natural For- 
mation, and blended both into one. And it is 
equally conceivable, that by fuch violent ‘Di- 
{turbance a Limb may be difplaced or want+ 
ing: For the Fetus being then tender and 
dudtile, the Vegetation or Growth proceeds in 
different Manners. 

M. I underftand: It is as eafy to conceive 
this, as that Children fhould grow deformed, 
or irregularly fhaped, by a Fall, or fome Ac- 
cident, even after they are born. A Tree, or 
the Fruit of it, might be made to grow in 
various Shapes, I fuppofe ; if it were gently 
trained from the natural Bent, when flexible 
and tender. : 

P. You are in the right. Now if a Child 
fhould be born without Legs, or without Arms, 
(Inftances of which have been) taking the ex- 
ternal Violence or Accident into the reckon- 
ing ; it is juft as natural, as that a Man fhould 
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have a Cicatrice upon his Body after a Wound 
or Sore; or as that he fhould have but one 
Leg after the other hath been fhot away. 

MM. What you fay of having.the Parts of 
the Body double, brings to my Mind the fa- 
mous Story of the Twzzs in the Reign of “fames 
the Fourth of Scotland, which thus appears 
not impoffible at leaft. | 

P. Thefe Brothers having lived twenty 
eight Years, and having been taught Mufick, 
&c. makes it hard to fuppofe the Relation 
fabulous, 

M. Hence, I think, we may account why 
more of the human Species are deformed or 
monftrous, than of any other Species: For 


being weaker both before and after Birth, and 


depending longer on the Care of others, they 
muft be more liable to Accidents. From thefe 
Confiderations I can eafily believe, that mon- 
ftrous Productions happen from fome external 
Caufe or Violence, | 


LXXIII. P. This then prevents in a gteat 
Meafure what I was going to fay; and will 
help you to account for many ftrange Ap- 
pearances of Animals, bred in feveral Parts of 
the Bodies of other Animals, without allow- 
ing either equivocal Productions in Nature, 
or a Want of Superintendance in the Forma- 
tion of the Bodies of Animals. Worms of an 
unufual Length and Shape have been bred in 
the Inteftines of fome Perfons; which, in o- 
ther Circumftances, muft have been of the 

{pecifick 
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fpecifick Size and Figure. Inftances hereof ste shalee 
you will meet with in Authors of unqueftion- Be” 
able Veracity ; But it would indeed be trifling, 

to be more particular here in the Application. 

M. This Way of accounting for what may 
appear monffrous is both natural and intelligible. 

P. Coniider, that either the Vegetation of 
animal Bodies muft go on, notwithftanding 
unujual Poftions, or the Difturbances the Semz- 
na may meet with; or, that the Author of 
Nature mutt fufpend the Courfe of Nature, 
whenever fuch Accident happens, which muft 
make the Courfe of Nature quite precarious. 
In fhort the Exception here is in Confequence 
of the general Rule. 

M. I fee very well, that the State of the hu- 
man Body itfelf would be altogether uncer- 
tain, if, as often as any external Violence hap- 
pened, either before or after Birth, the Growth 
and Vegetation of it were atan End. Every 
Hurt or Accident mutt then prove mortal. It 
is as if we fuppofed a Tree would not grow, 
but according to one precife Shape. 

_ P. Thefe are liable to fo many external 
Violences, that we find a diftorted Shape in 
them, is not reckoned at all extraordinary : 
And if we confider preternatural Formations 
of any animal Body in this View, they are fo 
far from being Arguments again{ft a Provi- 
dence, that (as has been faid) taking in the 
fupervening Accident into the Account, they 
are produced in Confequence of the fettled 
Courfe of Nature,~--It is, perhaps, {carce 


worth 
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Tg ct worth while to take Notice, that the Smii- 

AN fudes between Parents and Children mught be 
alledged as an Objection to fome. Things we 
have ‘faids SBut the: Tis imilitudes prove as 
much, at leaft, the one Way, as the Simili- 
tudes dis the other. Both are cafually fuperin- 
duced, long after the feminal Stamina are com- 
pleted, and by quite a different’ Caufe from 
what fuch Objection would fuppofe. Tf it. 
were not fo, all the Individuals of every Spe- 
eles would be exaCtly like.-—-And now, I 
“hope, we have done for this Time, 17 tatho. 

MM. 1 am jult ready to leave you, Philo ;' 
and after this Converfation, wherever I am, 
I fhall always be lefs alone, than otherwife 7 
fhould have been. 7 

 P. All we have faid can only ferve to fet 
your Thoughts at Work, and put you upon 

| making your own Obfe ervations. 

M. Vfind already, that is no fmall Article 
in any Part of rational Life: And on this Ac-- 
count I was refolved to afk your Advice, if it 
might not be to the Purpofe to get a Set of 
good Microfcopes, and to learn to manage them 
miyfelf. 

P. It would not, indeed, be improper: Your 
Eyes are good, and. to Wee Obfervations, 

though equally inftructive with the moft a 
rious ‘Study, is as pleafant Diverfion as any 
young Perfon can defire: For the hes 
feope, Matho, is really ike an JInchantment ; 
epens new Protp sects in the moft ordinary “ne 
neglected Objects, and often difcovers rae 


me 
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thing but what we knew. In Vinegar, where 
one expects to fee nothing befides the Liquor 
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itfelf; or in Water, wherein Ginger, Pepper, | 


or fome fuch hot Spice hath been fteeped, 
the Microfcope difcovers inconceivably {mall 
Animalcula, of different Sorts, {wimming up 
and down: Whence it is reafonably inferred, 
that the Air itfelf is, in the Summer Months, 
full of invifible living Creatures, 

M. How is it known’ that thefe Animal- 
 cula were not originally in the Water? — 

P. If the fame Water be kept covered from 
Communication with the open Air, no fuch 
Creature can be feen init. And fuch diminu- 
tive Things could neither creep, nor move up- 
on any dry or folid Body: So that they could 
have no Motion, but in the Air, or in fome 
Liquor. 

M. 'That Confideration feems to put the 
Point out of Doubt. But what fhould bring 

them to Water thus prepared ? 

P. The ftrong Odor invites them to repo- 
fite their Eggs in fuch Liquor. 

M. This diftreffes the Imagination, to con- 
ceive an organized Body, with Difterence of 
Parts fit for Life and Motion, wrought up in 


fuch narrow Bounds. You had Reafon to fay 


that the Beginnings of animal Life are carried 
_ far beyond the Reach of our. Faculties. And 


then how {mall muft the Particles of Odor be, 


which they can {mell! Whether we go up- 
ward or downward, in the Works of Nature, 
all 
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The fifth olf ts amazing! We may know a little about 


Conference. 


Keene the Middle, but cannot come near either of 
the Extremes. 


THE 
Sixth CONFERENCE. 


Confequences from the Subject of the laft Confer- 

ence. That it doth not belong to any Power 

..to_ make Matter a felf-moving Subftance : 

: Such Suppofitions proceed from our Ignorance, im 

ns joining together 1 12 OU OWN Imagination 1NCON- 

~fiftent Hiffects, The Folly of appealing to Om- 

| nipotence 11 fuch Cafes, or where other Proofs 
d 3 may be had, which are more within our 
Reach. Hence all the Motions in the Uni- 
verfe are owing immediately to an immate- 

rial Caufe. Of the feveral Motions in the 

animal Body, on each of which Life de pends. 

“Fhe various Motions produced by the Deity in 

_ vegetable and animal Bodies, may be called 

— mechanical, becaufe of their Conftancy and 
Regularity, and the infinite Finenefs of the 

Effect. Of fpontaneous Motion. The great- 

eft Part of ‘fpontaneous Motion mechanical in 

this Senfe. Two diftintt Powers, or two dif~ 

ferent Motives concur to produce fpontaneous 

Motion. Of the human and brute Soul, The 

moje perfect Brutes irrational : Nothing 

more 
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more confirms this Opinion, than the Objections 
that are brought againfi it. Of Reafon and 
Inftin&. The wonderful Nature of Inftinét. 
This the Connexion between the vegetating 
and animated Parts of the Scale of Being. The 
Mifery it muft be to Mankind, if Brutes rea- 
foned. The different Structure of Body ‘does 
not make the human Soul rational. Eternal 
Truths difcover to us, .zmmediately and by 
themfelves, an eternal Intellect, &c. 


LXXIV. 1. J AM afraid you'll think me tte sem 
a little inconitant, i 
fince fometimes I vifit you in a few Days, and 
fometimes nottill after feveral Weeks. 
P. One who knows the Ufe of Time fo 
very well, Matho, will always be profitably | 
employed, and in one Place as much as ano- 
ther: But I hope you have been well all the 
while. 
M. Weil, I thank Heaven; and fo much 
the better, as our laft Conference has afforded 
me great Pleafure fince J left you. 
P. In what, pray? 
M. When I walk abroad, I can hardly fee 
any Thing, Bird, Beajt, or Vegetable, but what 
offers me fome Subject to exercile my Thoughts 
upon. -You have directed my unmeaning Cu- 
riofity to a confiftent End; and I hope [f 
am lefs in Danger, than formerly, of falling 
into that ikfom State of growing weary of 


myfelf. 


P. The 
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P. The Mind of Man is an active, reftlefs 
Being, Matho; and it is of no {mall Confe- 
quence in rational Life, (as you obferved) to 
furnifh it with proper Matter to work upon ; 
to accuftom it betimes to fall eafily into a 
confiftent and ufeful Train of Thought: But 
it appeared from many Things you faid when 
laft here, that this Occupation is not new to 
you. I muft in Juftice therefore refufe the 
Compliment you make me. Cwriofity is an 
excellent Quality, which Nature does not 
make fo ftrong in the human Mind, and efpe- 
cially in young Perfons, for no Purpofe: And 


I fee, from the prefent Inftance, that it fome- 


times finds outitsown Way. _- | 
M. It will always be better for Direction in ~ 
any Cafe, though I own it isa fine Handle; and — 
by it there is a certain Dexterity, I conceive, 
in leading People, fo that they fhall feem to 
guide themfelves: This, I fuppofe, is the 


natural Ufe you meant might be made of it? 


P. I either meant it, or you have put a 
right Meaning on what I faid at a Venture. — 
MM. Pray be a little more explicite; the 
Point feems to deferve it. | 
P, ‘Things appear to me thus. Weare at 
firft innocent Creatures, without Experience, 
but with an unbounded Stock of Curiofity. 
The Mind is then in the fame State, as the 
Body was in the Womb, capable of being 
moulded either crooked or ftraight. We are 
attentive to what pafles. within our Obferva- 


tion. Hence the firft Examples have a prodi- 
eiOus 
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gious Influence upon us. They are the Mo- The fixte 


dels held out to our Imitation in like Circum- aint oar 
‘ftances. Thefe we muit think juft and na- 
tural, as we know not another Way of Action, 
What is told us we firmly believe, being with- 
out Sufpicion and without Art. From this 
you will fee how early the human Mind may 
be tainted. 4 after this we endeavour to re~ 
claim young People, once thus perverted, only 
by the Methods of Pain and Lerror, we treat 
them not like reafonable Beings, and are fevere 
on others for our own Fault. If they fhould 
efcape this firft Danger, and the Infant-Habits 
of Virtue (if I may be allowed the Expreffion) | 
are once fettled, that firong Cus tofity, fo natu- 
bel! ta ind unfurnifhed, gives us all the 
Command over them we ought in Reafon to 
defire. All the remaining Part of Life has 
lefs Hazard in it (bating particular Accidents) 
as the young Perfon has now fome Stock, and 
can do fomething in his own Defenfe: But a 
Child is at the Mercy of every bad Example. 
——Thus much in Compliance with your De- 
fire. ‘To pra Things more minutely would 
be needlets. 

M. From your beginning in this Manner, 
I eaiily fee through the whole; and it feems 
you charge the future Milcarriages of young 
People on s the Mif-conduét of the old, 

P. The more I may be miftaken in this 
Cafe, fo much the better. But to return to 
our Subject.—As you have been confidering 
the Objects that fell under your Obiervation, 
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che fxth what are your Thoughts now of that Va- 
t——— riety of Species and Individuals, which are 
wrought out of the fame common dead Sub- 
ftance ? | 
M. If my Capacity were greater, I find my 
Admiration muit be heightened in Propor-, 
tion: But concerning this Particular, I have 
a Queition to propofe'to you. 
P. 1 fhall be glad to hear it. | 
M. Ifthe Reafon, why the Deity hath 
fhewn fo much Power and Wifdom in the 
Fabrick of the Univerfe, was to reprefent thefe 
Perfections to rational Beings, legible in fuch 
an inert Thing as Matter; and fince we are 
not able to fathom the Depth and Variety 
of the Contrivance, nor the Extent of the 
Power employed in the Works of Nature ; 
pray tell me for whofe Ufe and Contem- 
plation are thofe hidden Miracles referved? — 
Many of thefe in the cceleftial Bodies we 
cannot reach, becaufe of the Diitance; and 
many more, though near and round us, | 
are as inacceffible, becaufe of the Multipli- 
city and concealed Finenefs of the Art. And 
yet it muft be inexpreffibly pleafing and in- 
ftructive to the rational Nature, to fee and 
admire thefe fecret Myfteries of Wifdom and 
Power: And therefore to wifh to know 
them, feems not to be an idle Curiofity, but 
a rational Defire. We can have no reafona- 
ble Defires, I think, but what were defigned. 
to be gratified, | ; 


Povo 


Cofmotheoria Puerilis, 
P. You put the Queftion pretty ftrong, 


Martbo; and it feems to import fomething 
not commonly attended to. I agree with 
you, that fuch Retirement of Art from mor- 
tal Eyes cannot be without fome great and 
rational Purpofe: We can difcover nothing 
as far as our Faculties enable us to go, but 


what is ufefully and wifely defigned: And. 
to imagine that all beyond. our Reach was. 


void of Purpofe and Defign, would be an ab- 
furd and injurious Notion. I likewie agree 
with you, that the Defire of knowing thofe 
hidden Operations of the Power and Know- 
ledge of the Creator muit be rational: We 
are inevitably led into it, as we improve our 
rational Faculties. To this alone are owing 
all the late Improvements in the Knowledge 
of Nature. It would be a ftrange Degene- 
racy ina rational Being, not to with (at leaft) 
to know thofe Difcoveries, and after them 
others, Sc. But it may perhaps be more 
proper to think of this afterward; in order 
to draw from it fomething folid and juftifiable 
in right Reafon. 


MM. Let it be fo.— 


LXXV. To purfue then the Subject of our 
laft Conference ; befides the Art in moulding 
and contriving fuch a Diverfity of Things out 
of the fame common Subftance, the manifold 
Motions, which we fee continually excited in 
them, feem to merit a more particular Con- 
fideration. JI donot mean the Motions of 

WoL. I, Xx the 
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the heavenly Bodies; thefe are fo plainly 
the immediate Work of the Deity, that no 
Man can doubt about them: Nor do I mean. 
the lefs perceptible Motions in Vegetation, 
though thefe are more intricate: For there 
is nothing here except inert Matter; no liv-. 
ing Creature to affift in producing the Effed. 
But the Motions of Men and all Sorts of 
Animals are extremely more difficult and per- 
plexing. 

P. lf you are fatisfied that Matter refitts 
all Change of its prefent State, you muft be 
equally fatisfied that all Motion is excited in 
Matter by an immaterial, Caufe. | 

i. I am fully convinced of it; but it is 
ftill too general, and does not touch the Cafe. 
I want to be informed in: 

P. I am afraid. it will fatigue you, Ma- 
tho, to {peak particularly of the fpontaneous 
Motions of Animals, or even of that which is 
in Vegetation ; as atedious Difpute would. be 
gaifed on this Head, which it is fcarce worth 
while to enter into; and yet it requires fome 
Trouble to difcufs it 

M. You take the ready Way to.make me 


‘more inquifitive; I would not willingly leave 


an Objection behind me; and I thought I had 


already gone to the Bottom. of all Difputes 
concerning Matter. Its Ine rtia. or esse 
is not denied. 


P. Not direétly; but fome have had re- 


courfe to the Power of an Almighty Being,. 


to beftow on Matter, if he pleafed,. not. only 
‘ ) the 


Cofimotheoria Puerilis, 204 
the Power of Vegetation, but alfo of Motion (P #4 
and ‘Thought. | easy al 

M. It is meant, T prefume; that Omnipo- 
tence could have made Matter a felf-moving 
Subitance ? 

P. Anda felf-direCting Subftance too. 

M. If it moves itfelf, it muft likewife di- 
rect itfelf; the one includes the other: Mo- 
tion in no Dire&tion is not to be underftood. 
And then, I fuppofe, it muft be maintained 
that every Atom is an intelligent Being: Fort 
Power without Intelligence is but mere Te- 
merity; and blind unguided Motion (as you 
fhewed me before) could produce nothing but 
infinite Diforder and Confufion. . 

P. It is not faid that evéry Atom mutt be 
an intelligent Being ; though the Argument 
you advance muft bring this ‘Hypothefis, I 
think, to that Conclufion. 

M. If every Atom does not direct itfelf by 
its own Intelligence, it muft be fuppofed to 
move itfelf by its own Power, and to bé con- 
{tantly directed by a fuperior Power and Know- 
ledge: Does this fave the Deity any Trow- 
ble >~Befides, every Change of Direétion 
requires a Force to be imprefled, as much as 
the firft exciting of the Motion. Does not 
this fuppofe a Force to be impreffed on Mat- 
ter by an immaterial Caufe, wltile yet it is 
fuppofed to move itfelf, without an immate- 
tial Caufe? This feems to be inconfiftent. 
Could a Body give itfelf the conftant Change ~ 
of Direction, in defcribing a circular Orbit 
4: X 2 round 
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‘round a Center, on this Suppofition, more 


_——~ than if it were fuppofed void of fuch Power ? 


P. Things are not confidered in this mi- 
nute Manner ; nor is the Suppofition extend- 
ed to the Motions of the Planets. 

M. And yet the Motions of the Planets are 
far more fimple and uniform than the Mo- 
tions of Animals, or the Motions in the Vege- 
tation of Plants, If Matter could perform ‘by 
itfelf the latter Sort of Motions, could it not 
much more perform the former ?>—— And 
then might it not doall that is done in Na- 
ture? And laft of all, is this any Thing lefsin 
its Confequences, than laying afide the Dee 
altogether ? 

P. But you do not confider, Matho, that 
Matter is fuppofed to be endued with this 
Power by an A/mighty Being. 

MM. But how does one, who thinks Matter 
any way capable of all this mighty Power, 
know that there is an Almighty Being, or 
any other Almighty Being. than Matter, if I 
may {peak fo without Impiety? If we once 
fuppofe it poffible that Matter may do all that 
is done in Nature, we lofe after this all the 
Arguments for the Exiftence and Providence 
of a Deity, taken from the Order and Go- 


vernment of the material World’; becaufe 


Matter may do all this, and might have done 


it all from Eternity: Nay, we lofe ail Argu- 


ments taken from any Thing whatever, be- 


cauie Matter may be a thinking Being. 


P. It 
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Re It is not fuppoted that Matter may do 
all that is done in Nature; nor is.it intended. 
to carry the Argument {o far, 


M. If Matter may have the Power to form. 


a Plant, or an Animal, or to think; what 
greater Effects are done in Nature? Nor 
does it depend on one who frames a Suppofi- 
tion, to fettle how far it fhould be. carried ; 
he ought rather to confider how far an Adver- 
fary may carry it by legitimate Confequences. 

FP, But fill it is afferted that this Power 
could only be imparted to Matter by an AL 
mighty Being. 

M. Then you muft prove an Almighty Be-. 
gng prior to this Power, which 1s nines ed pof- 
fible in Matter ; that 1s, aha having recourfe 
to this Power, which is juft what I faid be- 
fore. You mutt likewife prove it utterly im- 
poffible that this Power, which, it is fuppofed, 
may be in Matter, Ges belong to the Nature 
of Matter itfelf. That is, as it appears to me, 
you muft fhew an Inconfiftency between ihe 
Nature of Matter, and this Power, and yet 
fuppofe them iiau dent at the Gite ‘Time, 
unlefs you would fay that Matter endued with 
this Power lofes it’s Nature. 

P. You have at laft gained the Point, Ma- 
tho, and are certainly in the right. If we 
once fuppofe an Almighty Being to have en- 
dued Matter with this all-performing Power, 
we cannot, after that, make ufe of this Power, 
- which we allow may be in Matter, as a Me- 
dium to prove the Exiftence of that sie 
Being. This is called a Circle in reafoning 
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ce or the Suppofition that the Deity does this is 
wey~ the only Proof of his Exiftence in fuch Hy- 

pothefis. Nor (as you fubjoin) will they find 
it eafy, after granting that this Power may be 
confiftent with the Nature of Matter, to fhew 
it abfolutely impoffible to have belonged to 
the Nature of Matter originally. Which, ne- 
verthelefs, is the only Method. they oe left 
to fhew a different Origin of the Power. 

M. Befides, this feems to me to fet the Al- 
mighty Power of the Deity, and what I 
take to be demonftrative Truth, at Variance. 
Would not appealing thus to Almighty Pow- 
er affett all Truth? 

P. Carried to the greateft Height it would : 
But it is impoffible to fet the Power of the 
Deity in Oppofitionto Truth. You may per- 
haps fee hereafter, that to fet the Power of 
the Deity at Variance with Truth, would be 
to fet the Deity at Variance with himéelf. 

_M. To bring in Almighty Power then, 
where other Proof may be had, is to leave 
the Methods of Knowledge within our Reach, 

-and raife Methods of Knowledge above our Ga. 
pacity. This can have no other Tendency than 
to keep the Point from ever being determined. 

P. Vhe Obfervation is juft; it is by. the 
Light of the Sun we fee all other Objects : 
But looking directly at the Sun himfelf dazzles 
our Eyes, and hinders us from feeing what 
we might perceive by his reflected Splendor. 

_ However, .as the Suppofition was rafh and ill 
underitood, it is needlefs to dwell longer on the — 
Examination of.it. 


MM. Nay, | 
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M. Nay, Philon, I beg you would not leave The fxth 
Cont 


it fo abruptly. I have hitherto only feen the 
bad Confequences of it, but not the formal 
Way how to obviate them. 


LXXVI. P. In order then to perceive the 
UnfkilfulnefS of appealing to Almighty Pow- 
 & in fuch Cafes, we muft go a little farther 
back, and obferve, that fome of thofe People 
called School-men have been foolifh enough to 
make it a Queftion, Whether the Deity could 
not perform a Contradittion? ‘This, indeed, if 
true, would affect all Truth, and introduce an 


onrerencce 


CLE 


univerfal Scepticifm, by calling in the Help of. . 


Omnipotence! For if a Contradiction could 
be true, it could not be the Mark of what is 
falfe ; and we could not be fure but that it 
might be true in every Cale. Nay, two con- 
- tradi&tory Propofitions might (for the fame 
Reafon) be both true: And then every T hing 
might be both true and falfe. In which Cafe 
all Truth is loft. This is the Iflue of bringing 
in Almighty Power to fuch a Purpofe ! Now, 
with refpect to fuch Sort of Suppofitions, the 
Cafe ftands thus.——An Almighty Being can 


certainly perform whatever is the Object of 


real Power: But if the Performance of any 
Thing be repugnant to itfelf, or if one Part of 
the Performance fuppofes the Non-perform- 
ance of the other; as for Inftance, to caufe 
that any Thing fhould exift, while it is not ; 
or to make a Thing to be, and not to be, at 
once; or to make a Part greater than the 


xX 4 Whole, 
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Whole, of which it is only a Part, 2. e. to make 
it a Part, and not a Part, at the fame Time: 
I fay, 3 the Performance of any Thing be 
thus repugnant to itfelf, it is not the Object 
of any Power, but only an abfurd uniting 
of inconfiftent ‘Aéts in our Conception ; or 
rather, the exprefling their Union in our Lan- 
guage ; for fuch Repugnancies cannot be con- 
ceive 

M. “This Solution is both er and fa- 
tisfactory ; for that would be to demand that 
the Deity fhould not do a Thing, while he 
does it; or make a Thing both xothing and 
fomething at the fame time: An Abfurdity 
more like the wild Ravings of a delirious 
Brain, than Reafon or common Senfe. 

P. It is, indeed, to bid the Deity, who is 
the . Supreme Reafon, fhew himfelf abfurd, or 
make himfelf a Liar, or deftroy his own Pow- 
er, or contradict RE infinite Perfections, or 
join our Folly. to his own Omnipotence. 
What elfe is it,, when they fuppofe the igno- 
rant Inconfifttencies of their own Fancy the 
Objects or the Meafures of infinite Power and 
W Atay 

Mf. And this filly Miftake, I prefume, is at 
the Bottom, whenever we feem to doubt, 
whether the Deity cannot BS form a Contra- 
diction ? 

P. You fee it muft.——Now,.to come to 
the De if you can fhew a Repugnancy 
inthe Suppoution, That Matter fhould of itfelf 
change its State from Reft to Motion, or from 

Motion 
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Motion to Reft, or give itfelf a new Direétion, (fs #4 
the ‘Thing is done, and you may juftly infer, ——4 
that whatever Motions exift in Nature were 
produced, or are renewed, by the Power of an 
immaterial Being, without leaving a Poffibili- 
ty for a contrary Suppofition. | 

M. ‘That, lL apprehend, is, in effect, already » 
done. It was fhewn, that Matter, inftead of 
effecting a Change of State in itfelf, neceffari- 
ly refifts all- Change of State, as it is a folid 
Subftance ; and that this Refiftance to a Change 
of its prefent State is the only Means whereby 
it can be made to do any Thing, or be of any 
Ufe in Nature. For when we {uppofed it not 
to refiit, we faw it could do nothing for want 
of Force or Strength to continue in its. Mo- 
tion, or in its Reft. It could fuftain no Force 
or Impreffion, and therefore it could not ora- 
vitate, or have Tendency to a Center. 'Ten- 
dency to a Center {uppofes a determined Force 
imprefied upon, and retained by it, which 
would carry it thither. It could not bear the 
Shock, or the Contact of other Matter ; there- 
fore it could not fuftain that conftant Impref- 
fion which is in the Cohefion of Parts. Each 
Side would yield to the Impreffion, or rather 
without bearing the Impreffion, till the whole 
Subftance difappeared, or was really deftroyed 
at the very Approach of Force; for the Ac- 
tion in Cohefion is that which effects the So- 
lidity of Matter. So that folid Subftance itfelf 
does not remain on this Suppofition. There 
is nothing but the Phantom, the Shadow, the 

: Nanie 
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ive inh Name left ; fomething as impaffive, and as far 

Uy from Matter, as ‘empty Space itfelf is, In 
fhort, fince all Action of Matter upon Matter, 
or of zmmaterial Power upon Matter, fappofes 
a Refiftance between its Parts, chere is no- 
thing here left, which immaterial Power could 
work upon, orin which it could produce any 
Effect; nothing remains in material Nature 
to be pafive: Or rather, tlte material Uni- 
verfe difappears. The Bodies of Men, Ani- 
mals, and Vegetables, all thofe Wonders you 
fhewed me at our laft Meeting, are loft: There 
could be no Power in moving, no A& in form- 
ing fuch an endlefs Variety of different Pieces 
of Workmanfhip, out ofa Subftance which is 
hot. ‘Does not this Suppofition cancel all the 
Inftances of Power, and Wifdom,; and Good- 
nefs, which led us mto the Knowledge of 
thefe infinite PerfeCtions in the Deity? 

P. It makes terrible Work in truth; and 
you run the Confequences very juftly. 

‘M. The Refittance of Matter, therefore, 
cannot be leffened, or taken away, without 
leffening, or taking away the Solidity or Ufe 
of Matter. Contrarily, we fee that the Re- 
fiftance of the Parts of particular Bodies was 
powerfully to be increafed and made ftronger, 
that they might have Firmnefs and Strenath 
enough to ferve for various Purpofes. I can- 
not fore get the Confufions which you fhewed 
mé, in our firft Conference, would follow, if 
all Bodies were hard in Proportion to thei 
‘Bulk, or foft as they are little; or if all Bo- 

dies 
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dies were equally drittle, equally tough, equal- The fh 
ly ytelding, or fluid. Now if there could not °°"; 
be different sie or Bodies ufeful for differ- 
ent Purpofes, but by thus fuperinducing differ- 
ent Degrees of Refiftance, Hardnefs, or Tena- 
city, above the general Refiftance, which can- 
not be increafed or leffened, but with the So- 
lidity of Matter: We may from thence fee 
how necefiary this laft Sort of Refiftance is, 
that Magter might be fit for any Ufe, or, in 
effect, folid. Subftance. From all this, 
and more that might be added, it appears to 
me, that taking away the Refiftance of Mat- 
ter to a Change of its State, is fuppofing the 
Subjftance itfelf to be deftroyed. 


LXXVII. P. You need fay no more; the 
Point is undeniable, and beyond Controverfy. 
——Now thefe Things being premifed, let 
me afk you, could this folid Subftance, which 
thus necefiarily refifts all Change of State, 
(whether of Reft, or moving uniformly for- 
ward) not refift 2 

M. At could not certainly not reff, (if fuch 
Manner of {peaking be proper :) For this is 
to afk me, If a Thing could be, and not be, at 
the fame Time? A Contradiction in Terms, 
the Performance of which is not the Object 
of any Power, and could imply no Perfection. 
That Matter fhould not refift a Change of its 
State, the Subftance ought to be deftroyed : 
And if the Subftance were deftroyed, furely 
st could effect nothing by not refifting, 


Peabue 
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che fth —- P. But could not if refitting Subftance; 
— by fome Means or other, effect. a Change of 
State in itfelf? 

iM. By what Means do you conceive it 
might change its State? Unlefs your Queftion 
were more particular, it cannot receive a di-. — 
ftincét Anfwer. And if the Queftion cannot be 
put, without fuppofing a Contradiction, it 
ought not to be put at all. | 

P.. What if an Adverfary fhould fay, that 
Matter might change.its State, not indeed by 
Refiftance, but by fome contrary Force or Ten- 

dency 3 ? 

M. What-thould give it this Force or Ten-- 
dency? In what Direction fhould. the Ten- 
dency to Motion be? A Tendency to move 
in all Directions at once-is abfurd ; anda Ten- 
dency to move in one. particular Direction 
requires a determining Caufe. An Effect 
without a Caufe is repugna hts Isat {uppoted 

~ to have this Tendency a/ways, or at fome times 
only? | 

P. You are too particular and minute, in 
enquiring into every little Circumftance. 

M. Then, it feems, I muft both frame‘an 
Adverfary’s Objection, and anfwer it,—Let 
us {uppofe then a contrary Force or Tendency. 
in Matter, and the Confequences will be, that 
thefe two contrary Forces, the one of refifting 
a Change of its prefent State, and the other 
of changing that State, fhould have a Struggle 
in the fame Subftance, which fhould prevail ; 
though, by the Way, no Man can, I think, 

conceive 
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conceive this poffible. The ftronger of thefe fos ih 
Forces therefore muft overcome the weaker, .———— 
and fo that one Force only would remain: Or 
if both Forces were equal, they muft mutually 
fufpend, or deftroy each other; and thus no 
Force, not even that of refifting, would re- 
main, Thus we fee that the fame Subftance is 
not capable to be the Subject of two contrary 
Forces or Tendencies; and the Refult of the 
Suppofition is, Oxe Force only or none at all. 

P. What if they fhould have recourfe to 
the Power of the Deity at this Pinch ? 

M. What is it they would demand of the 
Deity in fuch a Cafe ?>——That which Reafon 
denies them: ‘That he would a, and xot do 
the fame Thing, at the fame Time, for their 
Sakes? For this is really their Requeft at 
the Bottom. They join inconfiftent Notions 
in their own Imagination, and then beg of the 
Deity that he would bear them out in this 
Difttrefs: That he would fet his Power in 
Oppofition to Truth for once, to gratify thofe 
who are {fo refpectful as to appeal to his Om- 
nipotence. The Deity, as you faid, is the 
fupreme Reafon, and not a Refuge for Abfurdi- 
ty. Nor is it a fimple Abfurdity, fince they 
contend, not only that a refifting Subftance 
fhould zot refit ; but that while it refilts, it 
fhould overcome its own Refiftance: ‘That is 
(fince Matter cannot admit a contrary Force 
to this) that the Means of overcoming its Re- 
‘fiftance fhould be the Refiftance itfelf. . 


P. As 
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The foth — P, As it appears to me, Matho, you have 

u+~—— fifted the Argument in all its Shapes: How- 
ever, let us fuppofe for once, if you pleafe, 
that the Aéo firugghng Forces eon: by fome- 
ftrange Power or other, be planted in Mat- 
ter; the one of perfifting in; and the other of 
always changing its prefent State; that we 
may fee the Refult of the Controverfy on ae 
Suppofition alfo. 

Vf. With all my Heart, though I fancy it 
cannot be brought to any éthe? Iffue than be- 
fore. For as deh Forces are fuppofed to act 
always, either the Force of perfifting in the 
fame State muft prevail, and fo the oppofite 
Force fhould be without Effect; or this laft 
Force muft prove the ftronger, and fo the Bo- 
dy could have no Force to remain in the fame 
State, without a conftant Affiftance from 
fomething immaterial, 3 

P. You brought the point to the fame Ifue 
I remember ina like Cafe before. 
~ M. It was fo; for they who maintain this 
Su ppofition neiitd thus fhift Sides in the De- 
bate; vrz. refufe an cmmaterial Power to effe@ 
achange of State in Matter, and yet contend 
for an immaterial Power conftantly imprefied, 
to affift Matter to remain without a Change. 
P, This would be extremely foolifh to find 
in Matter a conftant Power to change its State, 
and yet no Power at all to remain without a 
Change: For if Matter had any Sort of Power, 
it mutt be that of remaining in the fame State,. 
as a Change of State requires a different Exer- 
‘tion 
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tion of Power.—But pray, if this Force of The sh 

. , onference. 
conftantly changing its State fhould be thus pre- Co aaw" 
valent, what muft the Confequence be? 

M. The prefent State. would inceffantly be 
changing; or a Body could have no State, e+ 
ther of Ref or Motion, but a continual turn~’ 
ing from the one to the other; which, what- 
ever Way they might endeavour to explain it, 
muft be inconceivable. For the Order of Na-’ 
ture, and Confiftency of material Things, re- 
quire fome certain finite Duration of the State 
of Reft, or Motion. And as this Confequence 
would take away both Re? and Motion out of 
Nature at once, the thought is monftroufly re-: 
pugnant.— 

FP, Laftly, Matho, fince the very Solidity 
of Matter, and therefore its Refiftance, (that 
is its ‘Tendency to remain in the fame State) 
requires the conftant Impreffion of Dine 
Power, as we faw before ; we may fee alfo that 
the various Changes wrought in Matter, are 
but the various. Modifications of the fame con- 
{tant Impreffion. 

M,. Ltee the Strength of the Confequence’ 
clearly, and with great Pleafure. For if the’ 
Power of the Deity conftantly put forth, be 
the very Bufis of the Exiftence of Matter: 
The various Operation of that Power muft be 
the Caufe of Matter, as changing the Man- 
ner of its exifting: Or if the Deity be the’ 
conftant Caufe of the Exiftence of Matter, 
he mutt be the Caufe of its exifting in diffe 
rent Manners; that is, both of its Motion and- 
its Reft. What elfein the univerfal Nature 


of 
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The fxth_ of Things could diverfify the Operations of 


5 the Power of the Deity, except the Deity 
—himfelf!——I thought I had finifhed the Con- 
fideration of the Nature of Matter before : But 
this different View of the Origin and Spring 
of Motion; and being fhewn how improper 
it is to appeal to the Power of the Deity, 
where other Proofs may be had; does more 
than reward the {mall Pains I have taken in 
going along with you. ~ 


LXXVIIl. P. You will now fee with Eafe 
and Certainty, what we are to conclude con- | 
cerning the Caufe of all Sorts of Motions in 
Nature, excepting the {fpontaneous Motions of 
Animals, which are indeed more various and 
intricate, as you obferved, and require a Dif 
ference of Confideration from thofe of inani- 
mate Matter. 

M. The Caufe becomes now too plain to 
admit of farther Difpute ; and the Inftances 
of Motion too many to be reckoned up. The 
feveral Motions in the Heavens, in the Earth, 
in the Waters, in the Clouds, in the_4r, which 
we breathe, are the immediate Work of the 
Deity. When we reflect that Life, and the 
Pleafure of it, depend on the Changes which 
thofe Motions produce, we cannot think upon 
them without the higheft Reverence and Gra- 
titude. 

P. You have Reafon to fay fo, fince any one 
Species of Motion could not be taken out of 
Nature, without our feeling the Change great- 


iy 
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the .4r and the Water might as readily ftag- Si 
nate, as be moved: Reft requires no Variation ; 
of Power. Thefe Elements then would become 
baneful and deadly. If the Vapours did not 
rife, Rain could not fall, nor Springs flow, 
nor Vegetation continue. As tothe Motions 
of the greater Bodies in Nature; every one 
will eafily allow that our Earth, for Inftance, 
might have had no Motion at all, inftead of 
thofe two wonderfully contrived Motions, 
which we mentioned before, and which bring 
about fuch pleafant and comfortable Viciffi- 
tudes. Befides all thefe, the Life of Man and 
Beaft confifts in manifold Motions, conftantly 
performed in the Body, without their _Know- 
ledge or Participation: It is fo eafy to conceive 
after what manifold Ways thefe might be in- 
terrupted, that it is miraculous how they are 
continued. If our Life depended only on one 
Sort of Motion, we fhould foon forget that 
“we were dependent at all; when we {fo little 
remember our manifold, and really innumera- 
ble Dependences. So that I agree with you, 
we cannot ferioufly reflect on the feveral Species of 
Motion in Nature, without the higheft Reverence 
and Gratitude. 

M. Pray let me know fomething concern- 
ing thofe internal Motions conftantly per- 
formed in the Bodies of Animals, without their 
Knowledge and Participation ? 

P. cannot {peak of thofe Things, Matho, 
of which I know fo little, without injuring 

Vor. I. ee the 
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the Subject ; and therefore I'cannot convey to 
you thofe juft and lively Notions, nor raife in 
you that Admiration, which the Particulars 
deferve. 

M. 1 donot éxpeét a juft Reprefentation of 
thofe Matters ; but only {uch general Hints, 
as may let in the firt Glimpfe of Light on 


the dark and ignorant Mind. 


iy Why then to huddle up the Thing at 
‘once, All is Motion in the animal Body, from 
‘the frtt throwing in the Ament into'the Sto- 
‘mach, ’ till it is ‘at laft, by various Changes 
andas various Ways, conveyed to all Parts, 
‘in Order to récruit ‘and maintain the whole: 
Nor even there docs the Motion ceafe, ‘for 
‘thofe Supplies are quickly thrown off ‘again, 
‘and the Parts are conftantly to be fupported 
in the fame Manner. | 

M. Iremember you told me ‘before, that 
Perfpiration occationed a conftant Wafte and 


Decay of the Body, and Iam apt to believe 


“it. For if, in adult Perfons, the Parts weéte 
conitantly reeriited from thie Aliment, with- 


out Lofs of what they had formerly received 


they muft foon grow to an enormous Bulk, 


‘and become an P olecable Burthen: And if 


they loft nothing, they. would not need, 1 


think, any new Recruit, or the Animal re- 


i quire Food. 


P. What you fay feems reafonable ; the for- 
mer Supplies are thrown off, whether the Parts 
tEcéive new Support, or'not: You fee how 


‘Loon “a ‘a Perfon may be émaciated” by Sicknefs 


OF 
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or Difeafe, and worntoa very Skeleton.. And th, Sh 

either the folid Parts of the Body thus fly off -y— 
‘by infenfible Perfpiration, or they muft bear 
a lefs Proportion to the Fluids than is com- 
monly fuppofed: For in fuch Cafes, the braw- 
ny, mufcular, and firmeft Part of us Flefh 
difappears. | 

M. Methinks I perceive from this, How 
‘the Body might be fupported without Food. 
P.. The Author of Nature, Matho, can eafi- 
ly fufpend the Courfe of Nature, which he 
inftituted arbitrarily, without receiving Laws 

4vom the Materials he wrought with. An im- 
mortal Body is no more a Paradox, than an 

‘immortal Soul—— | 

M. But you made a wide Step, from the 
frit throwing in of the nutritive Subftance, 

to its being at lait thrown off in this Manner : 

‘Tellme fomething of the intermediate Changes 

and Motions. What becomes of it afterit is 

‘thrown into the Stomach? 

- PP. Being bruifed with the Teeth, and mix- 
-ed with the Széva, it pafles to élic Stomach, 
where it is digefted. 

M. How is Digeftion performed : > 

P. The groffer Parts of the Food are .ftill 
made finer, by the conftant Attrition, or Rub- 
bing of the Sides of the Stomach upon.them; 
till by this A€tion, by the natural ‘Heat, and 

-fermenting Juices, they are concocted and 

-brought 1 etch new Form, fitter for moving 
through the narrow Meatus s, which they mutt 

«pais, in order tobe. conveyed tothe Blood. 
x2 M, How 


324. MATHO: or The 


pre Se eV Tho w mis Mt known that the Stomach hath 
——— fuch a conftant Motion as this? 

P. Such a Motion is neceffary in the Sto- 
mach on another Account ; namely, for thruft- 
ing out the Aliment, fo digefted, into the Jn 
teflines: And Nature attains more Ends than. 
one, by the fame Means. Granivorous Birds, 
being without Teeth, for Comminution of the 
Grain, fwallow little rough Stones, and Gra- 
vel, to affift this Grinding or Attrition: It is 
this Action (they fay) which occafions the Pain 
we feel in Hunger ; and fome have computed 
the Force of the Stomach in this Action to be 
incredibly great. 

M. By what Means is this conftant Action 
of the Stomach continued ? 

P. Imight tell you of the E/aficity of its 
Fibres ; or their alternate relaxing and reftoring 
themfelves; but it is the fhorter Way, to own 
Ido not know. 

M. And as inftruétive too, I think, as to 
tell me that the Action of the Stomach is ow- 
ing to the Action of its Fibres.——What be- 
comes of the digefted Aliment, when it is 
thrown out into the Inteftines ? 

P. It is thrown out gradually: The fecu- 
lent and excrementitious Parts are protruded, 
by another conftant Motion, along the various 
and mazy Folds of the Guts, to be at. laft — 
quite thrown off; and by this Action, the fi- 
ner and nutritious Subftance is forced into cer- 
tain {mall Veins (called /acteal Veins) appoin-— 
ted for receiving it,——-But here again, Matho, 

we 
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we are in danger of becoming too minute and The ah 


particular ; which is neither your Bufinefs nor 
mine. | 

M. I fhall have done immediately ; only tell 
me what Sort of a Motion this of the Guts 
1s? | 

P. You have obferved an Earth-worm when 
it creeps on the Ground? 

M. Often. 

_ P. It ftretches itfelf in Length, and becomes 

fmall, by extending its longitudinal Fibres ; 
and then contraéts itfelf, and becomes grof- 
fer, by dilating its annual Fibres: Such a Mo- 
tion is that of the Inteftines, only it is equa- 
ble and conftant, fo as to become wave-lke, 
or undulatory. You may perceive it in fome 
tranfparent Animals, by the Help of the Mi- 
crofcope: And certainly nothing can be more 
adapted, both for carrying the Feces gradually 
forward, and forcing the Chyle (as it is called) 
or alimentary Subftance, to afcend in the /ac- 
teal Veffels. 

M. Itis, indeed, wonderful, and kind, that 
a Motion, on which our Life fo nearly depends, 
fhould be conftant. But why fhould the Intef- 
tines fold and turn fo much, rather than go 
on ina ftraight Courfe? 

P. They are about fix Times as long as the 
whole Body; that is, about fix and thirty Foot 
in a Man; and artfully folded up in a {mall 
Space, for this very Purpofe, that all the nutri- 
tive Subftance, or Chyle, might in fome Place 
or other be taken up into thefe lacteal Veins, 

eee which 
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which ate every where placed to receive it in’ 


wenn paftiing. 


MM. Thisis a notable Contrivance eccontee 


T conceive thefe lacteal Veins could not have ~ 


been large enough to take it up all at once, or 


in one Place, without taking up fome of ‘the 


Feces alone with it; which muft have. ob- 


ftructed the End of ‘their Separation. 

P. So flender are thefe firft Laéteals, that they 
do not exceed the Capacity of capillary Arte- 
F1CS. 


MM. What becomes of the Ch ayle after this? 


or whither is it conveyed ? 
. P. It is conveyed by thofe numerous Veins 


- 


into one common Receptacle, and thence oe 


feends by one Paffage to the left fubclavian | 


Vein, (as it is called) asa leffer Stream falls in- 


to a larger: And afterwards it is carried with | 
the circulating Blood, to all Parts of the Bo- 
dy y. ( 


M. Thave feen the OhreitatiGh of the Blood, 
Philon, in the finny Tail of alittle Lad- Poles 

and certainly it is a Motion full of fila chfous 
Power! So many Streams of Liquor conftants 


ly running in a Space not fo large as a Pine | 


Head! What you faid was very vats The Miz 


crofcope 1s like an Enchantment ! From what 
you fay of the Chyle’s afcending to the left. Sub- 


clavian Vein, I would afk how a Liquor can 


flow upw atd : But pray thew me firft, in what 


Mutiner’’ thi Chrovlation! ¥ performed ; for 


though T beheld this Wonder with my si 


d fig it but in one Point. 


2 | PF. ¥a 
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_P. To give you fome imperfect Idea of it 


ou muit know, that the Blood 1s carried from 
the Heart by Arteries, and returns to it by 


Veins. The Arteries proceed from one great 


Trunk, called the Aorta, iffuing from the lett . 
Ventricle of the Heart. This is divided and fub~ 


divided into-innumerable Branches, and capil- 
lary Extremities, which terminate in all Parts 


of the Body, external and internal, wherever. 


it is neceflary that Blood fhould be conveyed, 


or the Partsrecruited. . The Veins begin where 


the capillary Arteries end; that is, overall the 


Parts of the Body ; and returning, unite {till; 
in larger Channels, till at laft they all meet and, 


form the Vena Cava, which opens into the, 
right Auricle of the Heart. 
"M» Thus far-I have a general Notion. 
..P. The Heart; from the firft’ Moment of, 
. Life, to our latt expiring, is in a conftant al-, 
ternate Motion, of the Conftriction and Dila-. 
tation of its Cavities, which are called its Sy- 
ftole and Diaftole. et vised 
M. Ineed not afk you how this alternate 
AGtion is continiied for cighty or ninety Years? 
I know what Anfwer you would give me.—> 
to PsdAt every: Confiriction of the left Ven- 
tricle of the Heart, the Blood is expelled with 
great’ Velocity into the Aorta, which you may 
inftantly perceive in feveral Parts of the Body 
by the Pul/e,, of which there may be about 
fourfcore in a’ Minute! And thus the alimen- 
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tary Parts.of the Food) are carried “by innu- . 


merable Streams. to all the Parts of the Body, 
¥ 4 to 
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Carn) tion. 

M. I conceive it plainly. 

P. Having difcharged this office, the Blood 
returns again to the Heart, and 1s ‘ difcharged 
into its right Auricle, while that is in its Di- 
aftole, or Dilatation. 

M. But I want to know how the Blood 
flows upward in the afcending Veins. Water 
is raifed up to the Atmefphere in the Form of 
Vapor, which cannot be the Cafe here. 

P. ThisI cannot tell you. Many are the 
Efforts that have been made, to find out a me- 
chanical Power for this Purpofe; and if they 
have fucceeded, fo much the better. Only thus 
much is certain, wherever a Liquor runs up- 
ward, there are Va/ves difpofed in proper Pla- 
ces, opening in the Direction of the flowing 
Current ; but which muft fhut if the soles 
fhould move backward. 

M. All this is aftonifhing ! Here is not one, 
but numberlefs Circulations, con{piring to form 
one great Circulation ! 

P. Confider this Figure a little. ——lIt is the 
Syftem of the Arteriesin the human Body; 
or of as many of the principal Branches of 
them as can be exprefied without Confufion. 

M. IJ fee fome rifing to the Head, Neck, 
and Shoulders, and extending to the Arms and 
Hands ; and others fpreading over the Body, 

- and running down to the Thighs, Legs, and 
Feet: They appear vaftly numerous. 

P, And yet the ten thoufandth Part of them 

1S 
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is not, and cannot be reprefented. Their Ca- The fixth 


pillary Extremities cannot be feen in other Cir- 
cumitances, than you perceived thofe in the 
Fin of the little Animal. 

JM. it muft certainly be fo, if they termi- 
nate as numerous in every little Point, as thofe 
I beheld there. 

P. There is by far more Difference between 
the ereateft and the leaft, than between the 
largeft navigable River and the {malleft Ri/f. 
——Here is fuch another Figure, exprefling 
the general Pofition of the larger Veins. 

M. Lobferve inthis almoft the fame Order 
-and Difpofition as inthe former; fo that one 
could not know which were which, unlefs 
better informed of thefe Things, than from 
mere verbal Defcriptions. 

P. Ifthen the Body were tran{parent, or 
the Senfe acute enough to perceive all thofe 
innumerable Streams conftantly flowing, from 
all Parts, and to all Parts; what Sort of a 
Sight do you think, or what various Motions 
fhould we behold ! 

M. The very Thought fills the Soul with 
Surprize! The Body itfelf would then appear 
a Syftem of ever-flowing Currents, more va- 
rious and wonderful than thofe in the largeft 
Kindom upon Earth. 

P. All this Motion is as real as if we con- 
ftantly beheld it with our Eyes. 

M. 1 have often thought, Péz/on, fince I 
began to confider thefe Things, what ridicu- 
lous and affected Creatures the Poets are, who 

with 
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ae fe with fora hundred Mouths, and a htindred - 
on-~x) Tongues, to help them to defcribe fome: paul-— 

try Fehionk of their own Brain: It is only:in- 
fuch Cafes as thefe, where one could reafona- 
bly with, Sedione's Thought and Admirati- 
on were a thoufand Times doubled, to be able 
to purfue every Wonder, and think worthily of 
the Power and Wifdom manifefted zz any of 
the Works of Nature. - 

P. The Occafion would be more jutifi- | 
able, Iconfefs.. But we mutt leave this Sub- 
ject, without confidering the remaining Part 
of the Circulation; for we have only ie Spoke 
of ‘one half iof it. | 

M, Pray what other Half Ree THN ng 

oP, MieRé Syftole. of the right Auricleex- 
rells the Blood into the: right. Ventricle ;-and 
the Conftriction of that Cavity thrufts it. into 
the: Pulmonary Artery; on the: Lungs. it is 
fpread.innumerable Ways, and returns by the 
Vena Pulmonalis into the left Auricle, by :the 
Syftole : of which it‘isforced into the left Ven- 
tricle, whence it is aga in ejected into the Aor: 
taj asatfirtte | 
1 “M. ‘What is the’ ‘Ut of this fhorter Sete | 
fion of the Blood from the Heart tothe Lungs ? — 

~P. Though all allow ‘it neceffary, the Ufe 
is s difputed “it ferves probably more‘Ends than 
one, The Blood was to be impregnated -with 
frefh Air, which, by the ereat. Preffure ‘on 
the Lungs’ ie) Refpiration, feems to be! forced 
into it: Phe’ Refpiration itfelf every ‘Body 
knows: to be another great, neceffary; and con 
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frant EMotion in the Body on which our Life the sixth | 
no lef{s depends, than on any of the other Mo- Casey 
-tions we have mentioned. Ange 

M. The Confideration how Life is prefer. 
ved, and how maby different Conditions are. 
neceflary, is full-of Awe and Wonder! I per-. 
ceive the ‘Truth of your Obfervation ; that 7f 
our Life depended only on one sort of Motion, 
ave fhould foon lofe all Senje of our being depen 


dent «pane —But 


LXXIX. Pray in Ke next Place communi- 
cate tome fomething sdhaigrs Abe ee gio 
Motion. 

P. I mutt firft acquaint you then, that thofe’ 
Motions we have juft now been freaking of, 
whete the Deity is the fole Mover, and hicks 
are fo artful and regular, may be called mecha- 
mal, to diftineuith them frorn {pontaneous — 
Motions, which are performed by Men, and 
other inferior Animals. . 

M. I perceive the Ufe of the Dittintion. 
You call this Sort of Motion mechanical, not. 
as if it were the effect of mere Matter, with- 
out an immaterial Mover (which is the com- 
mon Acceptation of the Word) but to mark 
the Juftnefs and Regularity of it. 

P. For that Reafon only.——-Now, TI afk. 
you, fince Matter cannot change its State, 
nor move itfelf; what are we to think of 
{pontaneous Motion, or concerning the Mo- 
vers that excite it? 

M. This feems to me another eafy Con- - 

{equence 
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fequence from the. Inactivity of Matter: For 
if mechanical Motion be above the Power of 
Matter, fpontaneous Motion, which rifes above 
the Laws of Mechanifm, is a Degree higher 
above the Power and Genius of Matter, and 
fhews plainly that there is in every individual - 
Animal, or fpontaneous Creature, an imma- 
terial Principle, which is called the Aving Soul, 
by which thefe Motions are performed. 

P. You have touched upon a fundamental 
Confideration, which will help to clear up 
this dificult Affair by Degrees: For in the > 
Motions we have hitherto taken Notice of, 
the Deity hath referved both the Power, and 
the Direction of the Motion entirely to him- 
felf; or rather (to {peak more truly) there was 
no other Being which could be the Caufe of 
this Motion: Therefore the Laws of mecha- 
nical Motion are conftant, and the Effects of 
it infinitely fine andregular. But as the Scale 
of Being was to rife, {pontaneous Motion 
(produced by living Beings) was indeed zece/- 
farily to be lefs regular, and to produce lefs 
‘wonderful Effects: And yet, fo faras it reced- 
ed from the ftated Laws of Mechanifm and 


_ Regularity, fo much the more doth it fhew 


to us a different Caufe of Motion, not only 
from dead Matter (which is no Caufe) but from 
the Deity himfelf. And thofe Creatures which 


. are leaft perfect have fo much the more of 


Regularity in their Works, as there is more of 
the Deity in thefe Produtions, than in thofe 
of fuperior Animals, 

| M. Inftances 
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M. Inftances of this you fhewed meat our Zhe Sth! 
laft Meeting ; and now I fee that /pontancous —\— 
Motions are fo far diftinguifhed from mechani- 
cal (i. e. thofe produced by the Deity) as they 
are more wild and irregular: Or the Power of 
the /pontaneous Mover is not conducted by 
equal Knowledge. | 

P. You are right; this Want of Knowledge 
is a wonderful Ingredient in our {pontaneous 
Motions; fo far, I mean, as they are produc- 
ed by us. The Deity hath granted Animals a 
Degree (a fmall Degree) of Power; but hath 
referved the Knowledge of the Method en- 
tirely to himfelf. When we excite Motion 
in any Part of our Body, we act as blindly 
as the brute Creature. We attain at length a 
Habit of moving one Part, rather than another, 
according to our Pleafure; but know nothing 
of the fecret Means by which this is effected. 
The greateft Philofopher on Earth is, in this 
refpect, ona Level with the inferior Animals. 

M., I never reflected upon this before ; and 
yet the Truth of it muft be perceived, as foon 
as attendedto. We perform thefe Motions 
before we know any Thing; and the Brute 
performs them as well as we. And when we 
come to know more, that does not teach us 
to perform them better. All is indeed a Habit, 
we cannot tell how acquired: For the Brutes 
feem to be fooner Matters of it than Man. 

. P. You reafon juftly ; and we may likewife 
be farther convinced that our own Knowledge 
has no Share inthe Production of fpontaneous 

Motion, 


324. - MATHO: or, The 


_ The Sxth Motion, in that when learned men have ap- 


- Conference. 


wy plied themfelves with all their Induftry, to 
difcover in what Manner it was. performed, 
how the Command of the Will is fo juftly 
executed, or by what Means the Action comes 
to be Cainieated to the immediate Inftru- 
. ments of Motion, they have been able to do 
“Tittle more than ouefs ingenioufly, and often 
in Contradiction to each other. 

M. This is really wonderful, and fhews 
“us, I'think, that Spontanezty and Knowledve are 
very diftinét Principles. 

P. You cannotmakea jufter Obfervation:; 
and the longer you dwell upon this Subject, 

-you will find it the more confirmed, The brute 
Species, as you obferved, are fooner -perfect — 
in fpontaneous Motion than Man: And cer- 
tainly we may allow, without Danger of go- 

“Ing too far, that they are not quite fo know- 
ing—Now from thefe broken Hints, you 
will at length be able to obferve, That by far 
the greateft Part, even of pontaneous Motion, 

zs produced mechanically ; and that the Imper- 
fection we found betore 3 in {pontaneous Motion 
is not in the mechanical Part of it, but only | 
confifts in this, that our Spontaneity is not | 
directed by equal Knowledge. When I move 
my Hand, the A/ujcles (as they are called) 
which produce the mechanical Part of this | 
Motion, act as regularly as the Mufcle of the | 
Heart, in its Syftole and Diaftole, where I | 
have no Participation: Yet I cannot produce | 
any fuch artful Effe@, as the Bee, the Spider, 
or the Silk-worm, 

M, That 
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- M. That Part of the Motion muft be me- 
chanical, with refpect to us, fince it is not 
| performed by dur Knowledge and Direétion. 

“P. Nay, nor by our Power neither ; for 
as we do not underftand the Connrivatice, fo 
we do not afford the Means; and a fmall Dit. 
order of the Mechanifm, we find hinders the 
Production of the Motion. So that) when 1 
move my Hand, Tas little fupply the motive 
Power, as I'do the Motion of my Heart; and 
that is, as little as I-do to the Vegetation. of a 
Plant. 
_ M. This Subje&t ‘becomes more wonderful 
at every Step! Here I fee again, what we ob- 
ferved before, when’ {peaking of Matter, that 
the Deity occurs to Us “in every Thing, and 
his Power ‘is the Spring of ‘every Effect. ‘Te 
is above Expreffion ftrange, to find it nt the 
| Foundation in our {pontaneous Motions. 

~“P. Tt muft be fo ‘in true Philofophy, Ma- 
tho; if it appeared otherwife, I fhould fut 
| pedi you had‘reafoned wrong.——And yet, 
notwithitandine this, it is cer tain that the fpon- 
taneous, Or keine Being, both begins, and 
{tops the PReaianicl! M ‘otion, and determines 
it all Manner of Ways, at its Pleafure. This 
We are intimately confcious of, and’ know we 
- dre enduéd ‘with fich Command. “When we 
difcourfe together (to pafs by other Inftances) 
the [pontaneous Principle commands the Motions 
of the Organs of Speech, in the Articulation of 
every Syllable: So that the Words formed by 
this Motion and the internal Thoughts of the 
: Mind 
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ihe ith “Mind correfpond, as ifthe Whole were per- 
w—~ formed by the fame gent and Power. We 
can {carce conceive a more eafy and abfolute 
Command, than the /pontaneous Being hath 
over the Motion of the Body in this Cafe. 

MM. Indeed the Command is fo eafy, that 
the greateft Part of Mankind, I perfuade my- 
felf, fancy the whole Action to proceed from 
the fame Caufe: So eafy, that the fpontane- 
ous Being impofes on itfelf! And is at the 
fame Time quite ignorant how the Motion 
is performed! This is wonderful! Nor is it 
lefs wonderful that the Deity fhould fubmit 
his Power to co-operate with the /pontanecus 
Principle in every living Creature ! 

P.. You fee his Condefcenfion in the Forma- 
tion of the Body of every the minuteft Infect ; 
and in the folicitous Provifion he makes for 
the moft contemptible Reptile. But thefe 
‘Thoughts would carry us a great Way. He 
co-operates with all the Actions of Men: The 
eftablifhed Courfe of Nature muft otherwife 
be inceflantly fufpended ; and yet the Od/quity 
and Error proceeds from our Thought and 
Intention only. 

_M. I preceive there could be no fettled | 
Courfe of Nature, without this Co-operation, 
Si, guoties peccant homines, fua fulmina 
nuttat, 
is applicable here: And the Intention would 
not be lefs criminal, though the Courfe of 
Nature were conftantly changed or fufpend- 
ed, to prevent the Effect. 
P. This 
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P. This is a Cafe then, where both the Ce ae 
Wifdom and the Goodnefs of the Creator is \— 
_-confpicuous ; and yet his Juftice, as our Law- 
Grver, hath full Power to punith—As to 
the ready Command which the /pontancous Be- 
ang hath over the Motions of the Body, with- 
out knowing how thefe Motions are perform- 
ed, it is certainly wonderful: But we may ea- 
fily be fatisfied that the Thing is fo, from a 
Cafe in fome Meafure parallel. A Man by 
the help of Machinery, or Engines, performs 
far greater Things than he could otherwife 
do; and if we fuppofe him ignorant of the 
‘Contrivance or Art, whereby the Machine is 
made to perform the Effect, but had only 
learn’d to move a Handle, or certain Part, by 
which the Whole was fet a going, neither the 
Power nor the Knowledge of producing the 
Effect belonged to him: And yet it could not 
‘be denied but that the Man, by fpontaneoufly 
moving this Handle, or holding it ftill, had 
the Command over the whole Mechanifm, 
and over the Effect it produces. Juft fo, the 
hving Being, though ignorant of the Contri- 
vance and Mechanifm by which fpontaneous 
Motion is performed, both begins and {tops it, 
and has a free Command over it. 

M. This I perfectly comprehend. A Man 
who knew nothing of Mutick, might for all 
that playa Tune, orhalfa Dozen of Tunes 
‘mechanically, on an Inftrument {fo contrived, 
‘merely by turning a Handle. Which fhews 
that a fpontaneous Being may have the full 

Vou. I. Z Power 
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cihe mh Power of exciting, Continuing, fepeating, or 

wry~ {topping a mechanical Motion, which it does 
not underftand, Here the mechanicaland fpon- 
taneous Powers are quite different, and the. 
Effect depends on both Powers acting jointly: 
For in this Inftance, the Tune could not be 
played, if either the Man did not move the 
Handle, or if the Mechanifm happened to be 
difordered. 

P. Jt is very rightly obferved. Now, as 
there are two feparate and diftinc Principles 
here, concurring tothe Produétion of {ponta- 
neous Motion; fince Matter is devoid of all 
Power, we fee plainly that both muft be im- 
material, and alfo that the Power and Know- 
ledge of the ove is infinitely {mall in Refpect 
of that of the other. | 

M. The Confequences of both are very clear. 
‘This Confideration of two feparateand diftin& 
Powers pleafes me extremely, and agrees to 
Appearances, as it afcribes the different Parts of 
{pontaneous Motion to proper Caufes. The 
Soul could not produce the mechanical, Parts 
of fpontaneous Motion, and know nothing of 
the Contrivance by whic} itfelf wrought : Nor 
could the Deity produce the fpontaneous Part, 
and be impeded by a Di fect in the Mechanifm;; 
nor could he fee! the Pain and Impotence which 
the Soul fufers under fuch an Impediment. 
Whence is difcovered the extreme Difference 
betwixt the two motive Powers. If we ad- 
mit but of Matter, and ove Mover only; the 
Motions of Animals are quite unaccountable. 


P. And 
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Beginning) the Argument concludes for an im= UAL 


material Principle in every living Thing, 


Brutes as well as Men: Though there are other 


Arguments, not applicable to the Souls of 
Brutes, which fhews feparately, and upon other 
Accounts, the Immateriality of the rational 
Soul, 


LXXX. M. Since both are immaterial, I 
fhould be glad to underftand the Difference 
between the Brute and human Soul? 

P. This isa Point, Matho, the Difcuffion 
whereof, as I obferved to you before, is ex- 
tremely difficult; for though the Anfwer to 
your Queftion might be given in few Words, 
yet Opinions entirely contrary to each other, 
and equally abfurd, have fet Men on perplex- 
ing, inftead of unravelling the Subject. Some 
Philofophers will not allow the Brutes to have 
fo much as a fpontaneous or living Principle in 
them; and others will needs raife them to the 
Dignity of rational Beings. 
MM. Thefe are in truth very contrary Opini- 
ons; but fo far I think appears already, from 
what has been faid before, that Spontaneity and 
Knowledge (or Reafon, asI take it) are very 
different ‘Things, 

P. As different as moft Things you can 
name. Few Creaturesare defective in Spon- 
taneity, after we pafs thofe, which, like Plants, 
arerooted to fome Place: But Reafon is a 
Thing of a fuperior Nature. In Man himfelf 

ZL 2 the 
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the latter of thefe Principles is not near fo ex- 
tenfive as the former.—But to come to the 
Point itfelf, we might leave both the conten- 
ding Parties to fight it out, were it not for the 
Confequences which are applied to. the hu- 
man Soul. We have juft now feen how 
sroundlefs their Opinion is who deny Brutes | 
to have an zmmatertal Principle : And if we 
would examine Appearances fairly, we could 
not find juftifiable Arguments to conclude them 
rational Beings. Itis plain the human Soul 
has a fuperior Power to that of Brutes; and 
if we fhould call that Power (whatever it be) 
Reafon, the Controverfy would be at an end. 

M: This makes fhort. Work; and fure I 
am that Man would. be reckoned irrational, 
and unfit for the Converfation of his Species, 
who had not more Reafon than the moft per- 
fect Brutes; than the Dog, the Ape, or the 
Monkey, which you reckoned to come _near- 
eft to the Confines of Reafon. 

P. The Obfervation is extremely juft ; and 
from thence it muft appear an affected Par- 
tiality to fuppofe, that the fame Talents fhould 
make a Man érutifb, and a Brute rational. 
It iseven contradictory to itfelf; for while it 
would bring down Man to the level of Brutes, 
it fuppofes that more is expected from him as 
arational Being: And why fhould more be 
expected from him asa rational Being, but on 
the Suppofition that Brutes are without Rea- 
fon? 

M. 'This is a plain Inconfiftency. 

P. However, 
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P. However, that we may fearch into the The ssh 
Foundation of their Miftake, pleafe to. obferve are 
with me, that Reafon isa felf-zmproving Power 
or Faculty of the Soul, by which Man is ca- 
pable of great Advancement: And when_ he 
neglects to improve his Nature, he becomes in- 
deed brutifh with refpect to the reft of his 
Species. But {till this fhews the Dignity of 
Reafon above the Endowments of Brutes, 
which, rightly cultivated, fo eminently. ad- 
vances the human Nature ; and it is but poor 
Sophiftry to run the Comparifon in this ftudi- 
ed Inequality. It is faid, Man differs more 
from Man, than Man from Beaft. Let it be 
fo ; let the Obfervation be as juft as they pleate : 
The more true it is, the more it makes againft 
themfelves ; for it allows that Reafon zmproved 
is doubly elevated above the brute Nature. 

M. This feems very plain; and the only 
fair Method in this Cafe would be, I think, 
to fet the moft perfect of the brute Species, 
in Comparifon with the moft perfect of the 
human; which would fhew the Difference. 
of the fpecifick Faculties in a true Light. 

P. That would be to give up the Queflitan 
at once. We can hardly imagine the Height 
to which human Reafon has arrived in {ome 
Men ;- in a Socrates, a Plato, an Archimedes, 
a Newton. 

M, Pray let me interrupt you, to. afk, 
Who this laft Man was? IJ have often heard 
him named, but never without Admuiration. 

P, He wasthe Glory, Matha, not only of 

Be his 
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The fxth his Nation, and of the Age he lived in, but the 
7\-~) Ornament of the Species itfelf; whofe wonder- 
ful Difcoveries have advanced tr ue Philofophy 
more, and taught us better to admire the Power 
and Wifdom of the Creator in the Works of 
Nature, than thofe of all the Philofophers 
that went before him, or, I’m afraid, will 
come after him. But foromhelto enter-smore 
particularly on his Character, would be doing 
myfelf Honour, but that incomparable Perfon 
none.——To return, if we confider on the one 
Side the amazing Improvements the rational 
Nature is capable of; and on the other, that 
the Nature of the moft perfect Species of 
Brutes is ftri@ily confined to a certain Limit, 
beyond which no Art or Induftry of Man can 
raife them ; it feems to point out to us, that the 
{pecifick PerfeGions differ not only in Degree, 
or more and lefs of the fame Faculty, but in 
Kind; orthat they are Powers of different 
Sorts. 

M. It is ftrange enough, that all of the 
fame Species of Brutes fhould keep fo conitant- 
ly tothe fame Train of Action; or if they be 
tational, that they difcover no new Improve- 
ments, nor rife {ome of them above others, as 
we fee itis among Men: And itis buta ‘bad 
Sign, that they can neither improve by their 
own Induftry, nor by the Affiftance of Man- 
kind.— 

_ P. In the next Place let me obferve to you, 
That Man may not only not improve his Rea- 
fon, but pervert this improved Faculty to vici- 

ous 
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ous Purpofes ; and then he becomes a more 
terrible Monfler, indeed, than any in the De- 
ferts of Africa: And that this Degeneracy is 
not obfervable among Brutes fhews only a Na- 
ture nearer to mechanical, and more confined. 

M. I fee the Force of the Confequence ; 
the lefs Power a Creature has to act, the more 
uniform and regular its A€tions mutt be. 

P. Yet this affords thofe, who willingly 
miftake, a large Field to decry the rational 
Nature, and exalt the Brutes asthe more per- 
fect Beings. It it a true Obfervation, That the 
Corruption of the bef? Things becomes the mofi 
hurtful: But it can be no good Argument to 
infer from this, that thereforé the beft, Things 
are the worft; fince the Truth of the Obferva- 
tion depends on their being naturally prefera- 
ble. Freedom, or a Power of Self-determina- 
tion, isa high Privilege, without which there 
could be no Virtue in the beft Actions, nor 
Improvement of our Nature in any Refpect. 

MM]. It is fo; for if 1 am compelled to do 
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a laudable Adtion, I juftly lofe the Merit of ~ 


it, as it proceeds not from a right. Difpofition 
of Mind. And if a Creature hath but one 
Way of acting, the Action can neither be 
reckoned virtuous nor vicious. | 
P.. That is what I was faying: There can 
be no Merit in Brutes not degenerating, or in 
their fteadily purfuing one Train of Action, 
feom which it was not in their Power to devi- 
ate. 
M. And 
Z 4 
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cihe fixth JM, And fo on the contrary, when a Brute 

_— Creature does a hurtful Ation, it is not rec- 
koned criminal or guilty ; though a Man for 
the fame Action would be punithed, perhaps 
with the Lofs of Life. 

P. It is juftly obferved: In fuch Cafes the 
common Senfe of Mankind conftrues them 
not to be rational, but merely fenfitive Crea- 
tures. And it is remarkable here, that a 
Madman is not reckoned accountable for his 
Adtions, on this very Account; namely, be- 
caufe he is without the Ufe of Reafon. Which 
feems to be a plain Confeffion, that Brutes are 
not rational or moral Agents: For if an 
accidental or temporal Incapacity deprives 
a Being of that Denomination, a conftant and 
natural Incapacity ought much more to do 
io.—— 

M. You infer, therefore, the Superiority of 
the Hurian aboves te brute Nature, as well 
from the Corruption, as from the Inprersable 
mes of it? 

P. Doth it not appear fo to you? 

M. Lown Jam fatisfied that this Equality 
among Brutes, and their not degenerating, is 
not owing to aright Ufe, but an utter Want 
of Power in the Brute Soul. 

P, We ought then to blame the Man, 
who might have made a better Ufe of his Rea- 
fon, and nét find Fault with the Power which 
he abufes: Whereas we juftify the Man, by 
laying the Blame upon the Power ; that is, -in 
reality, upon the Deity who beftowedit. In 

fhort, 
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fhort, there is a Complication of falfe Reafon- Th sh 
ing in this Cafe: We fuppofe, and admit, ——~ 
that the neceflary Nature in Brutes is a moral 
Perfection in them; then we condemn the 

moral Corruption and Degeneracy of Man, 

asa phyfical Imperfection in his Nature and 
Conftitution: And from this double Fallacy, 

we exalt the brute Nature, to the Difparage- 

ment of Reafon. BPE, 


LXXXI. M. I was pretty well convinced 
in my own Mind before, that Brutes are not 
rational Creatures, and am farther confirmed 
in my Opinion from thefe two Confiderations 
you have pointed out, vz. That their Natures 
cannot be improved to any rational Purpofe, 
and that they are not liable to the Degeneracy 
of Mankind: But what fhall we fay to many 
particular Inftances, which are really furpriz- 
ing, and are brought to fhew that they reafon 
in fome Cafes ? 

P. Thofe very Inftances, Matho, render 
that Side of the Queftion extremely impro- 
bable. Why elfe fhould they argue from a 
few, ill-attefted Particulars, which do not. 
hold when put to the Trial? The Appearan- 
ces from which we might with Certainty con- 
clude, that brute Beafts are rational, fhould be 
univerfal, and liable to no Exception. If Brutes . 
reafoned in fome Cafes, what fhould hinder 
them from Reafoning in others? And after all, 
What is it that makes thofe Inftances furpriz- 
ing, but becaufe little is expected from them? 


If 
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Aik ee If they were thought rational, the Appearan- 

~~ ces alledged would be looked upon as {fhame- 
fully trifling, and from the Purpofe: Nay, fo 
filly are they, that they would then be brought 
as Inftances of their Stupidity. 

M. 1 am afraid you will cut off the Objecti- 
ons I had to offer, by thefe previous Confide- 
rations; the Reatonablenet of which notwith- 
ftanding I cannot help owning. 

P. Byno Means: Propofe your Objecti- 
ons. 

M. What ie. youthink of Parrots, Mag- 
pies, Starlings, and other Birds, which are 
capable of being taught human Language? 

P. You yourfelf muft certainly perceive, 
that this Inftance is nothing at all to the Pur- 
pofe. The Gold-finch alfo imitates the Low~ 
mng of a Bull, or the Nezghing of a Horfe, as 
Pliny obferves: A Parrot imitates the Barking 
of a Dog, or, indeed, any Noife. This is 
mere Imitation of Sound. They imitate alfo 
articulate Sound, but .without underftanding 
the Senfe. When Parrots learn to pronounce 
the Words Whore, or Cuckold, they cannot have 
the very complex Ideas which thefe Words 
excitein us. Children themfelves learn Lan- 
guage at firft in a Manner perfectly mechani- — 
cal: There is no Connexion either natural or 
rational, between the Word and the Thing 
fignified. And when a Bird learns to imitate 
the Sound, I cannot fee how the Knowledge 
of the Thing fignified can be communicated 
to it. | 

MM. Soine 
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| M. Some Birds learn a Tune very diftin@- The Sth 
ly; which thews that they have both Memory, Cy 
and an Ear. | 

P. They imitate a Tune pretty diftinctly for 
fach Creatures: But an Ear isa ‘Thing merely 
mechanical, even in Man, and no Effect of 
Reafon at all. If you hear a Tune often fung 
or played, fome Parts of it will return upon 
you afterward, without your Endeavour to 
recover it; and in Time the Whole of it will 
return upon you, and ftick with you, in the 
fame mechanical Manner. When this is fo 
in us, it cannot be otherways in them. We 
endeavour to hit the Note purely in this me- 
chanical Way, and not by Memory, or Judg- 
ment: And when they endeavour to hit the 
Note, it cannot be, I fuppofe, in a more per- 
féct Manner. a : 

M. Ibegin to fufpect, indeed, that a good 
Ear is a Thing purely mechanical; and that 
he who has a better Ear, has not always ei- 
thera better Memory, or more Judgment than 
another. | 

P. We might here obferve, Matho, that 
the whole Effect of Mufick upon’ Man him- 
felf is a Thing entirely mechanical, and has 
nothing to do with Reafon: It is thus that fe- 
veral Sorts of Mufick excite different Paffions 
-in us; one Air makes us languifhing and fad, 
and another brifk and gay. And the Learn- 
ed are of Opinion, that nothing is harder to be 
accounted for, than thefe various and violent 
Effects, What Reafon can be given, why a 
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cihe Sth certain Compofition of Sound fhould put ene 
— Man in a Rage, without affecting another any 
Way? Nowno Body will deny, that thefe 
Animals may have any mechanical Affection 
in common with Man ; for that has no Sort 
of Affinity with Reafon: And yet it would be 
a wide Step in Argument to infer from this, 
that the fame Tune has the fame Effect. upon | 
the Bird that learns to imitate the Sound, that 
ithas upon you or me; finceit is poflible that 
we may be very differently affected by it. In 
fhort, fince they imitate indifferently whatever 
- 'Tune they hear, without Preference, I fcarce 
think they underftand the Harmony, or Fine- 
nefs of the Compofition. 

M. Since this imitating Faculty has no 
Choice, they do not feem to perceive the Har- 
mony at all, unlefs we fhould fuppofe that 
they perceive Harmony in the Lowing of a 
Bull, or Barking of a Dog. We ought, I 
think, to reafon with more Caution and Exa@- 
nef{s in fuch Cafes, than generally we do.— 
But certainly, fome Creatures are taught to 
perform f{trange Tricks. 

P. They are fo: But the mechanical Me- 
thods which are taken to teach them fhew, 
that they deal with fenfitive Animals, and not; 
with rational Beings. Upon a Word, or a 
Sign, the repeated good or bad Treatment is 
brought in View; and thus at laft the Sze 
and the Trick become mechanically joined. 
This is extremely poor for a rational Creature ! 
Nor can it be faid that this is for want of un- 

derftanding 
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derftanding our Language: People that are 
- born both deafand dumb want Language as 
much as the Brutes ; and yet act very con- 
fiftently, and fhew a furprifing Ingenuity in 
learning many Things. 

M. This I did not reflect upon before, and 

I believe I muft give up the Caufe. Brutes 
certainly have an Advantage over thofe Per- 
fons who neither hear nor underftand Lan- 
guage: So that though Language be extreme- 
ly proper and helpful to rational Creatures, I 
fee it is not that which makes us rational; nor 
therefore doth the Want of it hinder Brutes 
from being fuch. The Imperfection lies deep- 
er.——But I have heard of an Ape which 
played at Chefs. 
__£P. Thefe are common-place Stories, Matho ; 
we ought to proceed as cautioufly here, as we 
do in experimental Philofophy. People mutt 
be fatisfied that the Experiment holds; they 
will fee it tried themfelves, and weigh all Cir- 
cumftances, before they draw any Conclufion 
from it. I could tell you many fuch Stories : 
But it is Time to leave the Argument when it 
dwindles into Fable. 

M. 1 propofed the Story in Joke only; 
though thofe Stories are fometimes more than 
Common-place ones, they grow very particu- 
lar, and People are affronted, if you pretend 
to doubt what they have been Eye-witnefies 
to, or had from good Hands. 

P. Then itis not good Manners to difpute 
the Point; though it would be too much 
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Complaifance to allow that a Story of this Kind 
vx decides the Queftion. 

M. What you faid at the Beginning (eesti 
extremely reafonable. The Appearances ought 
to be univerfal, and liable to no Exception, 
from which we could conclude with Certainty, 
that Brutes are rational. ‘To fay they reafon at 

fome Times, appears equal to faying, they rea- 
fon not at all. I have often thought on hear- 
ing thofe Storiesin Company, that the perfect- 
eft Brutes do a thoufand Actions which fhew 
they are void of Reafon, for one that could 
be any Way conftrued to be the effect of Ra- 
tiocination : So that in referring to Appearances, 
the moft perfect of them muft be reckoneda 
thoufand Times more abfurd than rational. 
This confounds all; for why fhould their Rea- 
fon come and go, by Fits? or not anfwer them 
on all Exigencies alike ? 

P, You are certainly inthe Right: Reafon 
is an univerfal Faculty, and applicable in all 
Cafes where the Difficulty is but equal: Even 
where it is greater, Reafon fuggefts that they 
fhould at leaft doubt and deliberate. And 
when we obferve all Species act with amazing 
Juftnefs and Sagacity, in Cafes that concern 
the Prefervation of the Individual, or the Pro- 


_ pagation of the Species; and yet in other eafier 


Cafes behave with incorrigible Abfurdity ; we 
may fairly conclude that they are void of Rea- 
fon, and act from another Principle in  thefe 
two Cafes, 
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LXXXi. M, From what other Principle? 
Or how fhall we account for the Wonders they 
fteadily and conftantly perform in thefe Cafes? 
For there are no Stories here ; but every Man 
may be fatisfied from his own Obfervation. 

P. What Creatures are they which perform 
the greateft and moft conftant Wonders ? 

M. Why, the very leaft Animals do that 
which is moft furprizing. The Bee is a pree- 
nant Inftance of inunitable Art ; no Bod 
needs indulge Fancy here, or tell a fingular In- 
_ {tance which happened at fuch a Time, or in 
fuch a Place; every Thing is miraculous, The 
Spider, the Ant, the Si/k-worm, and all thofe 
Infetts, which pafs through two or three States 
of Enxiftence, raife our Admiration. | Thefé 
loft act as ifthey had a full and comprehenfive 
View of all the Transformations they were to 
undergo, and knew what Creatures were to 
rife from the Spoils of their Bodies, which 
they fo. carefully entomb for that Purpofe. In 
their laft State, they repofite their Eggs for 
another Circulation of Animals, as if they un- 
derftood the Nature of Plants, and faw through 
the whole Procefs of the future Vegetation. 

P. You owned, when we were {peaking 
on this Subject before, that thefe little Ani- 
mals wrought confiftently in this myfterious 
Procefs, without knowing what they did. 

M. The fame Reafons fhew me ftill that 
they work blindly, and yet confiftently. I 
reft fatisfied, that the Bee knows nothing of 
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The fxth Geometry, though the Cells fhe builds are 

—— noble Inftances of the Knowledge of that 
Science: Nor do the Birds of Paffage keep an 
Almanack, though they rendezvous from all 
Parts of the Country’on a certain Day; nor 
have they any Chart of the Country they are 
going to, or Compafs to {teer their Courfe by. 
Now itis this Paradox, or Myftery (fhall I call 
it?) of Working artfully without Knowledge, 
which I would have you unfold: —— 

P. Before we come to that, pray take No~ 
tice, That thofe Creatures which perform the 
greateft Wonders are certainly not endued with 
Reafon. This rightly attended to takes off 
the whole Probability from their Side of the 
Queftion, who would have the inferior Crea- 
tures rational ; fince the Things which require 
Reafon and Knowledge moft in them are per- 
formed by them without either. For if we 

~ are certain that thefe perform what is moft 
difficult, from another Principle it would be 
humorfom and foolifh to contend, that what is 
—Jefs difficult could not be done without the ra- 
tional Powers.of the human Soul. 

M. I perceive, indeed, from what you ob- 
ferve, the Weaknefs of that whole Pretence. 
‘The Bee, not to mention her Work, feems 
to act more wonderfully in travelling out fome 
Miles to the Heath to gather her Honey, and 
returning regularly to her own Home again, 
than the Spanze/, does in cafting round the Field 
to find out the Scent of the Fowl: And to con- 
tend that the Dog could not do this without 

reafoning 
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reafoning in his own Mind, while the Infec: The sth 
does more, feems really no more than Hu- U—~s—s 
mour.——~But pray inform me, on what Prin- 
ciple do thefe little Creatures act? 

P. Before I can do this you muft tell me, 
Who teaches or inftructs the Young of larger 
. Animals, the Lamb, the Calf, the Puppy, 
&c. to fuck their Dams? This isa common 
Inftance, and without Ambiguity. They ne- 
ver faw an Example of this to copy after. 
Who informed them that a certain Liquor 
was ptoper Food for them? That this Li- 
quor was to be found in the Body of their 
~Dams? Or how to apply for it? Who in- 
{tru¢ted them in the Art of Sucking, the 
_ Principle of which was not known to Philo- 
fophers till late? Yet they go readily about 
this Work the firft Thing they do. 

M. Nature inftructs them in all this. 

P. Very well! Nature inftrudts all thefe 
leffer Creatures then, of which we were fpeak- 
ing, to perform all thefe Miracles of Art, 
~ which you fo much admire. alr 

M., But I don’t know,—this does not fa- 
tisfy me. : 

P. You have as much Reafon to be fatif- 
fied with my Anfwer, as I have to be fatif- 
fled with yours;——-What do you mean by 
Nature ?— 

M. To deal plainly with you, I do not very 
well know; but this is the Account I have 
often heard given. | | 

P. Does this Account fatisfy you ? 

Vor? I, Aa M, When 
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Const, DM, When I begin to examine it more nar- 

wry~ rowly, I find it is nothing but a Word, which 
fhifts off the Confideration of the Point: And 
the Inftance is fo common, we never think it 
worth while to reflect upon it. 

P. Confider it again, and tell me, Whe- 
ther any Inftance which is brought to fhew 
that Brutes reafon, be more wonderful than 
this very firft Aéion of theirs ? 

M. it is both more wonderful and better 
attefted than any Inftance I have heard al- 
ledged.—- 

P, Come, tell me, Who teaches the Young 
of all Animals, without Exception, firft to 
make Ufe of their Limbs, and move their 
Bodies ? As we obferved before, this is a Se- 
eret to all the Philofophers on Earth, how 
{pontaneous Motion is performed. And how 
can every Brute, every Creature, fo readily 

_ perform an Action, the Nature and Reafon of 
which is fuch a Myftery! Who guides them 
in this Work? | ! | 

M. 1 faw before, that both Men and 
Brutes are ignorant how fpontaneous Motion | 
is effected, but did not attend to any Dith- — 
culty in it. 

P. There is the fame Difficulty here, as 
when a little Infect works blindly, and yet 
confiftently: For it can never be {hewed that 
fpontaneous Motion is performed by Reafon, 
nor by Habit either, in. the firft Inftance. 
Confider how complicated a Machine the 
gk iS ; Aho Motion of every part requires a 

7 different 
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different Touch: And yet not only the Lamb, The fxth 
or the Calf, but the “ttle Chick, hardly ex- pees 
cluded the Shell, touches every Part of the 
Mechanifm artfully, and without Hefitation. 
To fee a little Bird run nimbly from you, . 
with fome Part of the Shell fill fticking to 
it, is, if you reflect on it ferioufly, a more 
aftonifhing Inftance, than if you faw a Per- 
fon play {kilfully on a Spinet, the firft Time 
he had ever feen one. — | 

M. You give me a View of the whole 
Wonder in this. It is foolifh, I perceive, to 
be peremptory, that the Actions of Brutes _ 
are performed by their own Reafon; when. 
we do not know on what Principle fuch a 
common Aétion as fpontaneous Motion is at 
firft performed by ourfelves. And as to a 
Habit, the firft Praétice in other Creatures 
feems equal to the Perfection of a Habit. No 
Body, I believe, thinks there is any Difficul- 
ty in this, that a Lamb newly yeaned {hould 
rife from the Ground, and walk about its 
Mother ; though it fees its Dam walk; that 
is all internal and hidden Work to it.—— 

P. Once more, Matho, for I mutt ply you 
clofe with Queftions; tell me who guides 
the Peach-tree to produce a Peach, rather 
than a Pear, or an Apple, or a Cherry, or 
a Goofe-berry, or any other Kind of Fruit? 
For you remember that different Sorts of 
Trees may be grafted on the fame Stock ; . 
and fo the different Sorts of Fruits have but | 
ne common Matter to be wrought from: 
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And that the Pulp or Flefh of the Peach, 

the Skin, the Kernel; and even the Stone it- 
felf, were but a few Weeks before in the 
Form of Sap: And laftly, Seeds, you know, 
are not like Moulds, to direct the unfteady 
Hand of the Workman, but are themfelves, 
originally formed without Mould or Pattern. 


LXXXII. MM. Right, Philn ! —— Give 
me Time to recollect a little. 

. P. Confider the Point at your Leifure.— 
M. This fhews me feveral Things at once. 
There can be no Miftake here. I fee by 
whofe Art this muft be done, where there is 
no living Creature to affift in the Effect. 
The conftant Direction of the Deity is necef- 
fary in this Cafe; and it is no lefs neceflary 
in the Formation of all animal Bodies, than 
of Vegetables: And farther, when thee lit- 
tle Creatures have no Faculties to contrive, 
nor Knowledge to comprehend the myfteri- 
ous Procefs: they are employed in, it is ftill . 
equally neceflary, and equally plain, that 
they muft be guided by the fame Wifdom, 
which conftantly directs the Formation of 
their Bodies. The Tranfition is natural and 
eafy. God is not lefs careful of ving Be- 
ings, than of vegetable Things. fee it now! 
This is that remarkable Connexion, which 


‘you hinted before to be between the vegeta- . 


ble and animal Kingdoms, gently guiding 
our Mind in the Continuation of the Scale 
The Steps are foft, indeed, and beautiful in. 

this 
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this View! The lower Animals were not im- 
mediately to be abandoned to the Guidance 
of their own Powers. The Tranfition from 
Plants, (mere vegetating Matter) to free and 
-felf-directed living Beings, had been violent, 
and indeed forced. O! Iam charmed with 
the Thought! How unnatural would the 
contrary Suppofition appear, to a Mind not 
mifled by Prejudices! How impoffible, that 
fuch little Infeéts, fuch microfcopical Ani- 
-malcules, could have provided for their own 
Lives, for the Continuation of the Species, 
had not the Wifdom of the Creator fupplied 
their Want of Power and Knowledge! This 
is that other Limit you fpoke of, which 
bounds fenfitive Perfection on the one Side, 
as Reafon does on the other. 

P. This is that Principle of INSTINCT, 
Matho, which we talk fo much about, with- 
out being aware how real it is, or how 
widely it extends among the Tribes of Ani- 
mals, not excepting Man himéelf. 

M. I was going ‘to obferve how indulgent 
and kind the Creator is: For from the In- 
{tance of fucking and fpontaneous Motion 1 fee 
that, ‘were it not for his fupplying the Want 
of Knowledge by his early Direction, no 
Species of Animals, not ‘even Man, could 
get over the firft Difficulties of Life, but 
muft inftantly give up their new gotten 
Breath, under an Inability and Ignorance, 
what to do to preferve it. 
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The éxth  P, The Change in Truth, as you obferv- 

iayr~u ed juft now in the other Cafe, would be too 
fudden and violent, to abandon an Anima! 
newly excluded the Womb, which was but 
the Moment before in the Gitetimftantes of 
mere Vegetation and Plant-Exiflence; to a- 
bandon it, I fay, all at once, to its own Care 
and Provifion, with no more Experience and 
Power than it brought from the dark Cell of 
the Womb with it. 

M. From this I fee that what we call J7- 
fiinéé in Animals is the conftant and imme- 
diate Direction of them, by the fame Divine 
Power and Wifdom, which brings forward 
and guides every Plant of the Field, to its 
{pecifick Perfection. It is this pleafing Con- 
fideration which we conceal from ourfelves, 
by afcribing all thefe Miracles of Power and 
Goodneis ‘s Nature. 

P. Nature, Matho, is the Deity of the 

-' Atheift, the Knowledge of the Ignorant, and 

_ the Refuge of a flothful Mind, in which ail 

' Abfurdities are confiftent. Nature, as an w7- 
verfal furd Caufe, faperfedes farther Enquiry ; 

-and as a mere Nox-entity, it requires of us 
neither Fear nor Reverence. , 

M, I thall be upon my Guard for the fu- 
ture, to have a confiftent Meaning in View, 
when I ufe the Word; But it is a Misfortune 
that the common Ufe of Language has al- 
moft confecrated a Term that mifguides US ; 
whereas The Author of Nature is a Manner of 
Expreffion, which carries with it Light and 
Information to the Mind. 

LXXXIV, fr 9 
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- LXXXIV. P. To return, thefe lower A- —\~—~ 
nimals are conftantly guided by this Princi- 
ple of Inftiné?, which never forfakes them : 
This we may conclude from confidering that 
Experience makes them not more perfect 
in their Buildings, Manufactures, Provifions, 
than they were at firft. | 

M. And from this alfo I conceive, that 
many. Species of them live but for one Sea- 
fon, and do the fame Works but once. 

P. And even in thofe, Matho, which fur- 
vive for feveral Years, we never find any Im—- 
provement. Not only in the Works of the 
Bee or Spider we perceive no Difference be- 
tween the Performance of the young and the 
old; but we find the fame Equality of Archi- 
te€ture in the Nefts of Birds, whether they 
have built for the firft Time, or oftener. 
Which fhews us that Experience is of no Ufe 
to them, and that they ftill act under the 
Direction of the firft Principle. ——In rifing 
through the Scale of Animals, we may ab- 
ferve that they begin gradually to act in 
many Cafes by the Direction of Senfe; but 
wherever that would fail to guide them, Jn- 
find comes in.to their Relief. Hence it is 
that they know their Enemies at any Time, 
though they have never feen them before ; 
and their zatural Weapons for Defence, though 
they never had Occafion to ufe them before. 
The Females through all the Species are as 
perfeG Mothers, and as knowing in rearing 
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their young for the firft Time, as ever after. 
The cowardly then become refolute, and the 
fimple full of Stratagem: Afterward they fink 
into their natural Stupidity again. Whence this 
temporary Courage and Subtlety? This fhews 
that Jn/liné? never forfakes the moft perfect of 
the -brute:Species, when the Point concerns 
Se/f-Defence, or the Propagation of the Kind. 
»——IJt hath been excellently obferved on this 
Head, that Reafon is full of Variety, and 
therefore is ftill fupplanting one Contrivance 
with another. Hence the Diverfity of Arts, 
Cuftoms, Manners, and of Language itfelf, in 
different Countries, and fucceffive Ages. It 
is not fo among the moft perfect Species of 
Brutes ; they have the fame unvaried Talents, 
Sagacity, and fpecifick Endowments, in all 
Countries, and through all Ages. This at 
once fhews the Livutation of their Nature 
(which we fpoke of before) and that thefe 
Arts and permanent Policies are not of their 
own devifing. Take any of thefe Animals 
from the Dam when young, and bring it up 
feparately from the reft of its Species ; not- 
withflanding this, you will fee it grow up as 
perfect in all the Arts and Behaviour of that 
Species, as if it had been “ved among them, 
On the other Hand, imagine that fome of 
thofe Stories we have heard related were true ; 
and that one of our Species was fuckled, 
and brought up by the wild Beafts in the 
Woods; and then confider whether fuch a 
) | . Crea 
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' Creature would naturally fall into the Man- The Sth 
ners and Behaviour of Mankind. ~ 

M. It is not to be fuppofed; fuch a Crea- 

’ ture would be a mute Monffer, agreeing with 
no Species of Animals in the Creation. I 
am quite fatisfied of the Force of Lmprove- 
ment upon human Nature, and that it has no 
Force at all upon the Brutes, which are made 
perfect at one Stroke: Hence I perceive that 
the Faculties by which Men, and _ inferior 
Animals, become perfect in their feveral Spe- 
cies, differ not only in Degree, but in Kind, 
as you obferved. I could afk you many 
Queftions concerning the Origin of Lan- 
guage, which I fee is not natural to Man- 
kind, though moft other Creatures have fome 
natural Cry, which I fuppofe has been pecu- 
liar to the Species from the Beginning of the 
World: But; without interrupting you, fhall 
obferve, that I have often known a Puppy 
grow up in a Family, where it faw none of its 
own, Kind, and yet become as perfect in the 
Arts and Genius of that Species, as if it had 
been educated in the Kennel. 

P. The brute Mind is certainly lefs active 
than the human; the great Spring of AGion 
in them is their being ftimulated by fome 
bodily Appetite: Now that a lefs active Being 
fhould fo readily jump into all the Arts and 
Manners peculiar to their feveral Tribes, and 
be utterly incapable of any other; and that 
Man, with more Activity of Soul, fhould re- 
‘quire fo much Time to acquire the one. 

Oo 
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‘The fxth of his Nature, concludes fomething more 
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than Mankind ‘will allow themfelves to re- 
filec& upon. 

M. You have brought me entirely over 
to your Side. As this Argument is equally 
applicable to the moft perfect, as well as the 
leaft perfect Animals, it convinces me that 
thefle unftudied Arts, thefe extemporary Endew~ 
ments, for which we fo much admire them, 
are none of their own Acquifition, as. Men’s 


are, but come from a higher Origin. 


P. It feems to me equally ‘3 cut off the 


Preven fions of the higheft and loweft Species 
to the Power of Reafoning. Senfitive Per- 


fection, indeed, rifes by various Degrees, 
which always brings their Actions nearer an 
Imitation of ours: ‘Their Senfes. aid each o- 
ther in a manner we can never be Judges 
of. No Man would allow that Colours 
might be diftinguifhed by the Touch, if fome 


Inftances did not fhew it poffible. From 


this Acutenefs of Senfe it is, that many Ani- 


amals. prognofticate the Changes of Weather, 


which we cannot forefee, You remember 


the Pafiage 
— Nunquam tiaprudentibus imber— 


A great Source of our Miftakes about Brutes 
feems to be, that when we confider fome of 


their Actions, and the Operations of our own 
‘Minds in like Circumftances, without far- 


ther Examination of their Natures, or taking 
! in 
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in the whole Tenor of their Actions, we a- The fxth 
{cribe to them, from thefe particular, equi- C\— 
vocal Appearances, all the Workings of the 
human Mind, | | 

M. I am verily perfuaded this is often the 
Cafe. We early contract a Liking to fome 
particular Animal, or Species, which makes 
us partial in their Favour ; and then we fet 
up for rational Brutes all our Lives after, 
without examining the Point farther. 

P. This is the firit Notion we naturally 
fall in with, and it rarely comes under fuch 
a fevere Review, as moft of our other early 
Prejudices. But it is Time to leave a. Sub- 
je&t, which you will hear difcufied in every 
Company, according to People’s Humour or 
Inclination. | 


LXXXV. M. Pray, before we leave it, 
tell me, what that Power of the Soul is, in 
which Reafon chiefly confifts, and which the 
Brutes have not? 

P. We have not Time to go to the Bot- 
tom of that Subject: However, I hall tell 
you in general what my Thoughts are. about 
it. Brutes have certainly the fame Power of 
f{pontaneous Motion, as we Men have; and 
fome of them a more early and abfolute 
‘Command in moving their Bodies: Moft 
Species alfo have their Senfes far more. acute 
than Man, as was obferved juft now. And 
it was but reafonable, that Creatures, which 
want a higher Power of the Soul, fhould 

| have 
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have the fenfitive Nature in greater Perfecti- 
on. if then they had thg fame Command o- 
ver the Perceptions of the Mind that Man 
has, they would be, I think, equally rational. 
For if we confider your Inftance of a Puppy 
brought up in a Family, without feeing any 
of its own Species, it has certainly the fame 
original Perceptions, as the Infant with whom 
it lives familiarly : And if it could make the 


fame Ufe of the fame original Ideas, or work 


the fame Way with them, it would improve 
equally, and at length become as perfect a 
Reafoner as the Child. 

M. I perceive the Truth of all this as you 


go along. 


P. Then it could be fhewed, I prefume, 
with Exactnefs and Precifion of Argument, 
That the Power of calling back to View, and 
detaining under Confideration, the paft Per- 
ceptions of the Mind, is that alone from 
which all the rational Operations of the hu- 
man Soul are derived. 

M. Do you think that fuch a Variety of O- 
perations can {pring from fo fimple a Power? 

_ M. This appears to me a right Symptom 


that the Thing is really fo. Nature (to {peak 
in the common way) that is, the Wifdom 
of the Deity, 1s frugal in the Means, and fer- 


tile in Effects. By the Help of this Power 
alone, we compare our original Ideas, com- 
pound them, divide them, and abftract from 
them ; forming at firft with Difficulty gene- 


al Notions, and from thefe again others ftill 


more — 
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more abftrac; and, in a word, perform: all The fxth 
thofe Operations, which belong to Ratiocina- ranksiences 
‘tion. It is but the fame Power varioufly ex- 
erted, to which Men have given the Names 
of various Operations. For in feeing the A- 
ereement or Difagreement of our Ideas, or 
their feveral Relations to each other, after 
they are carefully formed, and clearly per- 
ceived, we are as neceflary, or paflive, as in 
feeing the Agreement or. Diverfity of two 
Objects when prefented to the Eye. And 
you may obferve in all the Arts that Men, 
learn, the various Application of the fame 
Power, begets a great Variety of Appearances _ 
in the Practice. aa Oe 

M. I begin almoft to be perfuaded of this, 
when I confider that the Power only of mov- 
ing the Hand is that by which all mechanical 
Arts are acquired and practifed ; though this 
Power receives various Turns, as the Hand is 
habituated to different Tools or Inftruments ; 
And if the Hand is any way difabled, the 
Exercife of the Art is loft. | 

P. No Simile hits in all Refpects, Matho; 
but ‘yours is fo far juft, that if we fuppofe 
the Power of calling back paft Perceptions 
into the Mind entirely loft; though the Man 
fhould ftill be a prizcipient Being, he could 
no more reafon, or reflect on what did not 
immediately ftrike his Eye, than he could read. 
a Book in the Dark, or fee Objects through a 
- Stone Wall. 

M. Thus far is very plain. | 
2 | P.Con- 
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The sth =P, Confider alfo this Circumftance. If we 
crx; had not the Power of calling back our paft 
Perceptions at Pleafure ; Hit if, mnftead of 
that, they were obtruded upon us, or brought’ 
into our View at the Difcretion Be fome other 
Being, (as often happens in our Dreams) we — 
could never reafon confiftently, but fhould 
live under one continued Deception. 

M. I believe I muft come into your No- 
tion, that this Power is really the Foundation 
of Reafoning ; fince if it be taken away, or 
reftored, the Faculty of Reafoning is at the 
fame Time loft, or recovered; and in Pro- 
portion as it is difturbed, our Reafoning be- 
comes inconfiftent; as is often the Cafe in 
Sleep, and Diforders of the Head. 

P. If then we confider in the laft Place, 
that the Mind of Brutes is calm and ftill, un-— 
lefs when fome Call from Senfe prompts them. 
to Action, it feems to follow, that this Power — 
of calling back their paft Perceptions to View, 
is the Power they are not endued with; in 
Confequence of which they have nothing to 
guide them, when taken out of the Train of | 
Senfe and Inftinét, whence they muft act ab- 
furdly in all fuch Cafes, 

M. All this is extremely reafonable; but 

aes there is ftill one Thing occurs to me, which 
looks like an Objection. 
' P. What is i 
_ MM. Brutes fometimes feem to act from the 
fame Principle, and in the fame Manner, as 
rational Creatures do: Thus an Arimal be- 
| P . Feayed, 
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reaved of its Young, or of its Mate, is hur- The fh” 
ried on with Rage, or funk in Grief. Be cack, 
P. The inferior Creatures, Matho, are tor- 
tured with more violent Paflions than Men ; 
which is by no Means a Mark of their being 
rational, as fome imagine, but rather of their | 
being irrational. Paflion 1s purely an anznal 
Affection, and maintained in the Mind, not 
by a Command over the paft Perceptions, 
but by a Want of Command over them ; or 
by the fame Perception remaining {till in 
View. The Object of Grief, “fealoufy, or 
Revenge, fits clofe on the brute Mind ; and 
by that alone it is hurried on, without Relief 
from the Power of calling in other Ideas to 
be at the fame Time confidered. It is thus 
they fight and tear each other, with irrecon- 
_cileable Rage, and often without any appa- 
rent Provocation, We may know fomething 
of this from our own Experience: The Ex- 
preflions, Ira furor brevis eft,——Impedit ira 
animum——have a more philofophical Mean- 
ing than we are aware of. Could we exa- 
mine our paft Perceptions coolly while in 
Paffion, as at other Times, we fhould rare- 
ly be under thefe brutal AffeCtions. So that 
I would take the Liberty to correct what you 
call an Objection, and, inftead of faying that. 
Brutes act from the fame Principle, and in 
the fame Manner as rational Creatures; fay, 
_ rational Creatures often act from the fame 
Principle, and in the fame Manner as brute. 
Beatts. : 
M. 1 
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The fxth. Mf, I find what I took for an Objeétion, 


Ln rather confirms what you advanced.——With 
refpect to that conftant Szz/mef/s and Stlence 
which you fay reigns in the brute Mind, ex- 
cept when the Calls from Senfe folicit it, I 
have obferved, I think, that fome Species of 
Brutes, thofe particularly that feed on Vege= 
tables, fleep lefs than Man: Their whole 
Bufinefs feems to be Food and Reft. Now I 
have often wondered what could be the Ob- 
ject of their Thoughts, while they lie for fe- 
veral Hours together on the Ground: And I 
begin to fancy, if their Minds were bufy all 
the while, their Bodies would not have fo 
much Eafe; that they would be put on fome 
Adtion, or give fome Indication of what ‘pafi- 
ed then in their Thoughts, 

_P. This Calmnefs and Inadtivity of the 
brute Mind feems to be every. Way wifely or- 
dered: For to what Purpofe fhould Creatures 
have their Minds occupied, whofe Nature re+ 
quires nothing, which they are not in Poffef- 
fion of? And then, were they to reflect ever 
fo little, how terrible would they be to Man! | 
It muft be conftant War, without Quarter on 
either Side. Did they know their own Ad- 
vantage, who durft appear in the Fields, or 
perhaps be fafe in Houfes? The /aborious Ox, . 
and the ferviceable Horfe, would be our moft 
dreadful Enemies. The moft traétable Crea- 
tures would rebel, and few are fo’ weak that 
might not annoy us. It would make all the 
Odds inthe World to the Life of Man, to 

waht 
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want their Affiftance as Brutes, and to feel their 
Enmity as rational Creatures. Confider the 
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Confequences of this at your Leifure, with re- 


{peét to our Carriages, Travelling, Tillage. 
They could live eafily without us; efpecially 
when furnifhed with rational Faculties. Men 
will needs have Brutes to be rational, without 
confidering what a Mifery it would be to us, 
if they were. If they reflected ‘but ever fo 
little, they would never bear the unequal Con- 
ditions they muft then labour under. Would 
they fubmit their Back to the Blows, and their 
Throats to the Knife? What Goodnels is it 
then, that Creatures fo much ftronger than 


Man fhould neverthelefs be fubjected to the 


fuperior Power of his Mind ! 
LXXXVI. M. Thefe Reflections are quite 


new tome: I fee with Surprize the terrible 
Diforder that muft enfue in the Animal World, 
on the Suppofition that Brutes were rational. 
I have only one more Queftion to trouble you 
with on this Head. 

P. Lam glad to hear that; pray propofe it. 

M. Does the advantageous Structure of the 
human Body contribute nothing to the Perfecti- 
on of the rational Soul? Or would nota brute 
Soul be rational if ina human Body. 

P. You obferved frequently and juftly, at 
our laft Meeting, thata mere Figure, or mere 
Order of Parts, can teach a Creature nothing. 
Were you or I turned into the Figure of a 
Swallow, as the Poets fay Progne was; we 


Vou. |, Bb fhould 
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fhould know no more of building aSwallow’s. 
Neft, (which, though clumfy in Appearance, 
is juftly admired as a notable Piece of Archi- 
teCture) than if we were turned to the Shape 
of a four-footed Beaft. We could do nothing 
without being guided by the fame Principle 
of Inftin&t, as well as having the fame Figure. 
The Lark, and feveral other fmall Birds, feem 
as much cut out for fuch a Piece of Work, as 
the Swallow: Yet every one of thefe have 
a different Art of Building, and quite diffe- 
rent Inftinéts. Animals differ more in their 
Inftinéts and Genius, than in the Shape and 
Figure of their Bodies: Confider a Hare and 
a Rabbit; or a Rat and a Mole; they have 
quite different Inftincts, and {carce live in the 
fame Element. Many fuch Inftances might 
be given in Birds and Fifhes. This could not 
be, -if the various Structure of the Body endu- 
ed Creatures with various Talents. Have you 
reflected on the Abfurdity contained in your 
Queftion? The Deity forms the Body, a Syflem . 
of dead Matter ; and this Syftem of dead Mat- 
ter forms the Soul! ‘The Origin of this unac- 
countable Prejudice is, becaufe the Creator 
hath fo wonderfully adapted the Stru€ture of 
the Body to the Capacities and Powers of the 
living Part. Hence we infer, that the Soul 
owes its Capacities and Powers to the Structure 
of the Body. Pray call to Mind again the 
Inertia of Matter: [thought there had been 
no Occafion for refuming the Confideration of 
that Subject.—-The Spzder, it is true, could 

not 
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not handle her delicate Threads fo nicely, with- 
out her exquifite fine Fingers: But thofe Fin- 
gers do not teach her to difpofe her Threads, 
or how to accomplifh the Defign of her Web, 
The Club-fhape of the Bee is neverthelefs ex- 
cellently fitted to the forming her hexagonal 
Cell: But this Shape doth not fhew her either 
the Property of that Figure, or how to obferve 
the Proportion in Practice. The fhort {trong 
Legs of the Mole, are fkilfully defigned for her 
Working under Ground; but they might for 
all that remain ufelefs, unlefs fhe were prompt- 
ed with the Art of employingthem. And {9 
in other Cafes. The Parts of the Body, there- 
fore, ferve only as Inftruments to anfwer the 
feveral Powers and Inftincts of the immaterial 
Being: But furely they are neither the Powers 
that move themfelves, nor do they teach the 
Art whereby they are employed. We faw be- 
- fore that the Power of the Deity muft inter- 
vene to perform the mechanical Part of {pon- 
taneous Motion, and relieve the Soul: and as 
to the Method by which this is contrived, it re- 
mains an impenetrable Secret. After this let 
afober Man fuppofe, if he can, that the diffe- 
rent Structure of the Body makes one Creature 

rational, and endues another with InftinG. 
M. Though all this be now very plain from 
what you faid before, I fhould have been at 
a Lofs in making the Application; and am 
pleafed that I propofed my unfkilful Queftion, 
As the brute Body could not give any Inftin@ 
te the human Soul; {0 contrarily, Tiec now 
B hig that 
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that the human Body could not make the 
brute Soul rational. 

P. Mott certainly it could not. There is 
nothing fo unphilofophical, and abfurd, as 
thofe idle Stories of Changes of Shapes, and — 
Metamorphofes, with which the Heads of 
Boys are ftuffed. “Were a brute Creature trans- _ 
formed into a human Shape, it ‘would be no- 
thing more than a breathing or fenfitive Log, 
without fo much asthe Power of fpontaneous 
Motion in fuch a new Body. This firft Step 
(as was obferved) would require the Interpo- 
fition of the Deity. And then confider the 
human Soul itfelf, by what various Degrees of 
Improvement it arrives at the Pere cion of its 
Nature. After that tell me, 1f you think a 
brute Sotil could be Se weied into a rational 
Being, merely by fhifting Habitations ? ——It 
is Caren that the firft of our Species were 
made ravetay and endued with Knowledge, 
without Tot own Application; that is, by 
the immediate Power of the Deity. All the 
Philofophers on Earth will never account for 


the Origination of Mankind otherwife. And 


in the fame Manner alfo they were prompted 


with the firft Ufe of Language. Now to 


imagine that a Frame of dead Matter fhould 
have the fame Effect, as the divine Power, is, 


to fay no more, {trange. Inatttention. 


M. Lam glad you have given me this Hint 


concerning the Origin of Language. Young 
People help to deceive themfelves by their 
own pays ie I read that Pifmires 


‘were 
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were metamorphofed into the Myrmidons, (350 


imagined they {poke the Greek Language of —~-—~ 
Courfe: As if Language was a neceffary Con- 
fequence of having a human Figure. 

P. Leaving Fable, Matho, we may obferve, 
if the Frame of the human Body could not 
give the Soul the Power of moving itfelf, 
without the immediate Help of the Deity, it 
could much lefs endue the Soul with the 
Power of Reafoning. ‘The Body of Man, in- 
deed, has‘a more curious Mechanifm, amore 
complicated Apparatus, and particularly in the 
Brain, than the Body of any other Animal; 
as Anatomifts have obferved, and as was but 
juft and neceflary, to ferve for more various 
Purpofes: But all this Apparatus is only the 
Inftrument for executing, not the Power that 
executes. A morecomplicated Machinery re- 
quires more Power to work, or employ it, 
‘than a fimpler Syftem ; but can as little impart 
any Power, as unwrought Matter itfelf. 

M. This I underftand; and from this I 
conceive it will follow, that a Diforder of the 
Mechanifm in the Body, would impede the 
Exercife of the Powers of the Soul: But the 
beft Order could beftow no Power upon it. . 

P. It is directly fo. You obferved excel- 
lently well before, That a Loom could never 
teach one the Art of Weaving; though one 
who underftood the Art of Weaving might. 
employ it to that Purpofe. And the Argument 
is the fame wherever Matter or Mechanifm 
isemployed, And after all, pray reflect, Aéc- 
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tho, what abfurd and inconfiftent Suppofitions 
thofe are, which we borrow from the Poets; 
That a brute Soul fhould animate the human Bo- 
dy, or a rational Soul the Body of a Brute. By 
whofe Power could this be effected? If by 
the Creator’s alone, why fhould we fuppofe 
him to act contrary to the Natures of Things 
by him eftablifhed ? Or why ftudy to draw an 
Argument from his Power for equalling Beings, 
which the fame Power has made different ? 
This is taking an Argument from the wrong 
Side to fuppofe the Power of the Deity to 
counteract his Wifdom. Since the uniting of 
the Soul to the Body is his immediate Work, 
there can be no mif-joining of Souls to Bodies. 
We firft fuppofe that Chance might have the 
Ordering of this Affair, and then enquire how 
Things would be, if difpofed otherwife than 
the Deity has done: Which is notably foolifh. 
{tis as if we fhould afk, What kind of a Flow- 
er the Yu/ip would be, if it fprung from the 
Seed of a Melon? Or what Tafte an Onzov 
would have, if it grew on a Fig-Tree ? 

M. You have fully opened to me the | 
whole Impertinence of my Queftion, and the 
Ignorance of fuch Suppofitions. I hope I | 
fhall think more correctly with regard to thefe 
Matters for the future. 
 P. We ought to reflect with Pleafure, 
Matho, that the Powet of the ‘Creator is im- 
mediately concerned in the Natures of thefe 


_ irrational’Creatures: This is doing Juftice to 


them ; and it affurés‘us that he will not, can- 
not neglect rationa! Beings. 


LXXXVII. M. 
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LXXXVII. M. After this fhort View of The fh 
the Works of Nature, pray refume a little, be- eS 
fore I leave you, a Subject you juft touch’d up- 
on fome Time ago, concerning the Nature of 
the Deity, and the Neceflity of his hx- 
iftence. 

P. I thought Matho had been a Man of 
his Word. 

_ M. Come, Philon, you muft not deny 
me: You don’t ufe to do a good Office by 
Halves. 

P. It is not an eafy Thing to fpeak of the 
Deity abftractedly, and in his own Nature, 
which is fo much above our Comprehention : 

It is both more intelligible, and more de- 
lightful to {peak of him as the Caufe of all 

other Things that exift. In thofe Effects we 

fee his Perfections of Power, Knowledge, and 
Goodnefs, difplayed to us in the moft obvi- 

ous Manner; and thence come to the Know- 

ledge of him, as he is the Creator of all 
Things. This, as we obferved before, is a 
comfortable Relation, between.the Deity and 

us. 
M. But pray fhew me how the Neceffity 
of the Deity’s Exiftence appears! 

P. Power and Knowledge, you know, .afe 
that only which is neceffary in the Nature of 
Things; for this obvious Reafon, becaufe if 
Power and Knowledge did not neceflarily 
exift, they could not be produced by a Caufe 
without Power and Knowledge; that is, by 

Bb 4_ an 
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The oth an ignorant and impotent Caufe. Which is 
aan the fame as faying, if Power and Knowledge 
were not neceflary, they muft be abfolutely 
impoffible and contradiCtory. ‘Thus far you fee? 

M. Perfectly well. 

P. Then, for the fame Reafon that Power 
and Knowldge are at all neceflary, infinite 
Power and Knowledge are neceflary: For 
Things of a contrary Nature could not limit 
them; or rather, there was nothing of a con- 
trary Nature to limit them. Since Impotence 
and Ignorance are mere Negations. 

M. Thus we find infinite Power and Know- 

ledge neceflary. 

P. Next, itis the Nature of infinite Pow- 
er and hens Knowledge to be united, or to 
belong to the fame Being. Things of a con- 
trary Nature, or mere Negations, could not 
feparate them. Nothing could oppofe infi- 

“nite Power, or feparate Knowledge from it, 
except Impotence, or want of Power, which 
is no Caufe: Nor any ‘Thing feparate Power 
from infinite Knowledge, except Ignorance, 
which is nothing pofitive. And it is not the 
Nature of eafnies Power to divide itfelf from 
Knowledge; nor of infinite Knowledge to 
divide itfelf#rom Power: The firft would be 

_ then infinite ig and the fecond sfinite 
Folly. 

A Moft certainly. 

P. Then from a Plenitude of Power and 

" Knowledge, you yourfelf infer’d the Necef- 
fity of Goodne/s and Sfujiice: Becaufe a Be- 


ing 
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ledge, could neither have Malice nor Envy ; sng at 
nor therefore be tyrannical, nor unjuft; but 

rather infinitely Good, and infinitely Juft. 

This is a neceflary Refult from boundlefs 

Power and Knowledge. 

M. This too I remember very well. . 

P. Now, fince it is the Nature of thefe 
four Perfections to belong to the fame Being, 
and fince there was nothing of a contrary 
Nature to feparate them; or fince their Na- 
ture is all that was, or zs neceffary: That 
they fhould be feparated from each other, or 
divided among more Beings, is a Thought 
fo much without Foundation, that when we. 
form our Notions truly, and according to 
Reafon, it will not be in our Power to con- 
‘ceive the Poflibility of it. Hence the .Unzty 
of the Deity fo little wants a Proof or De- 
ymonftration, that we mutt fee it neceffarily 
and intuitively, when we fall into the right 
‘Train of Thought. 

M. You have refumed the Subject juft in 
the very Manner I wanted to hear it: This 
will ftick with me better, becaufe it is a 
{hort connected Account.——From this I fee 
that it is the moft grievous Abfurdity, and 
ContradiGtion to Nature, to fuppofe the Noz- 
exiflence of the Deity. If the Deity did not 
-exift, nothing at all could ever have exifted. 
There muft then have been an infinite’ and 
univerfal Non-exiftence, an infinite, an eter- 
gal, and neceffary Nothing! What a mon- 
| {trous 
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hs Seth ftrous Abfurdity is this! Beng and Per- 

Kenyan fectvon mutt then have been neceffarily im- 
poffible! What poor Reafoners the Atheifts 
are, who do mot fee the neceflary Nature of 
Power and Knowledge, from this Alterna- 
tive, That thefe muft either be abfolutely ne- | 
ceflary, or utterly impoffible in Nature!—~ 
An infintte, an eternal, a neceflary Nothing ! 
Thefe are terrible ContradiGtions !——Infinite, . 
eternal, and neceflary, muft belong to fome- 
thing pofitive. Hence I fee that Beimg and 
Perfecizon rust be infinite and neceffary : Or 
this Neceffity concludes for Plenitude and In- 
finity of Being and Perfection, as much as 
for Being and Perfection at all. | 

P. You have entered deep into the’ Thought, 
Matho. 

M. This Subjet was difficult to me the 
firft Time we touched upon it: But now] ' 
am faying nothing, but what I have a clear 

and fmm Notion of, 

P. Allow me then to afk you a Queftion 
cor two. ! | 

M. With all my Heart. 

P. Does this Neceffity hold, as well to 
Eternity, as from Eternity? For fome Peo- 
ple doubt of this. 

M. It is a Neceffity of Nature, which can 
never wear out, nor hath it Refpect to Time. 
To fuppofe that this Neceflity could ever 

ceafe, isto fuppofe the Neceffity of Being and 
Perfection, a Poffbility only of Being and Per- 

fection! It is to fuppofe that Neceffity at Ex- 

iftence 
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iftence might at length become a Neceffity of Fie dant} 
Non-exiftence! It is to fuppofe that nothing yw 
might fome Time or other be poficfied of the 
Properties of infinite and neceffary! If Nothing 
may have this Reality of Nature, Truth is at 
an End, and Reafon antiquated! Laftly, thoie 
- People forget, that this is the Neceflity of In- 
finity of Power and Knowledge. What could 
prevail againft thefe! 

P. You point rightly to the monftrous 
Confequences of a contrary Suppofition. Tell 
me next, Doth the Exiftence of the Deity 
depend upon his own Will, or Power ? 

M. To fappofe the Deity exifted, becaufe 
he willed it, or had Power to give himfelf 
Exiftence, is to fuppofe him once not to have 
exifted, and at the fame Time to have had 
a Will whereby he chofe to exift, or Power 
to caufe himfelf to exift. Thefe are ill- 
coupled and inconfiftent Notions in the Brain 
of Man. As was faid before, to perform, or 
reconcile any Contradi&tion, is not the Object 
of real Power, or Knowledge; and leaft of 
all to perform or reconcile this fhocking Re- 
pugnancy. To fuppofe the PerfeCtions of 
the Deity to depend upon his Power, or 
Will, is only fetting one Perfection of his 
Nature in Oppofition to another, either igno- 
rantly or pervertfely. 

P. This is a notable Inftance of Contta-_ 
diGtion, which we may leave the Scepticks to 
doubt about: And fince the Performance of 
any Contradi€tion fuppofes the Power of the 

Deity 
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Deity to give his Knowledge the Lie} we may 
obferve, as we go on, how firm the Bafis of 
human Knowledge is, Let me only atk you 
farther, fince the Exiftence and Nature of 
the Deity alone is neceflary, whence have 
other Things their Nature and Exiftence? _ 

M. There being no Source from which 


any Thing elfe can be derived, all other 


Things muft be his Effects: Or they muft 
have been created by his Power, and have 
derived their Natures (or the Properties of 
their Being) from his Knowledge. And now, 
Philon, 1 fee that the Deity muit be the Cre- 
ator of all Things, even by this Method. For 
as I underftood before, by confidering the 
Nature of Matter, that it was the Effect of 
his Power; fo I perceive now, by confider- 
ing his Nature, that Matter, and all Things - 
befides, (1 mean immaterial hing Beings) 
are the Effect of the fame Power. 

P. We may indeed come to the Know- 
ledge of the fame Truth, either by beginning 
with the Effects, and mounting to the Caufe ; 
or by beginning at the Caufe, and defcending 
to the Effects. Both Methods are good in 
Conjunction, and ferve to illuftrate each other: 
But this laft Method does not convey fuch a 
practical Conviction to the Heart; and it re- 
quires a Mind perfectly fubjected to the De- 
termination of Reafon: Though it may fome- 
times be neceflary to filence a metaphyfical 
Adverfary, who may tun up his Objections 
into abitract Speculations, For then, as was 

: obferv= 
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obferved before, we can thus fhew, that the Tf} 
Reafon for the Exiftence of the Deity does ~~ 
not depend on the Exiftence of the material. 
World. | 

MM. But with all Submiffion, I cannot help 
thinking, Philon, that the Mind of Man 
often runs into thefe abftract Speculations by 
itfelf,.and without. being forced upon them 

by Oppofition. We naturally indulge fuch 
Thoughts at. Times, and the Reveries of 
young Minds are nearly allied to the Re- 
fearches of Philofophers. I have often thought 
with myfelf, what muft have happened, if 
nothing had exifted from Eternity? Or why 
all Things might not again ceafe to be? Let 
me throw out of Exiftence whatever I would, 
I found Eternity necefiarily remaining, and 
Space too; but had not Compats of ‘Thought 
enough to reflect on the Reafon that fhews 
Power and Knowledge the firlt Things necetf- 
fary.. Now in fuch Cafes it is of Ufe to have 
fome firm Principle to reafon from, or return 
to, when one finds one’s felf loft in the En- 
quiry. And upon this Account, pardon me, 
if I think, that it is proper to enter a young 
Mind on the Confideration of the Neceffity of 
Exiftence, as foon as it becomes liable to fall 
into thefe Reveries. 

P. I dare not difpute your Experience, 
Matho: But fince you think thefe Notions fo 
eafy to young Minds, pray make the Trial 
among your Companions, fince you fay you 
difcourfe our Subjects over again with them, 

ce MM, I 
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The fch — MI fhall not fail to try the Experiment, 
| and report the Succefs.——But 


LXXXVIII. Something occurs here, which 
- Icannot well reconcile to what has been faid, 

P. What is that ? 

M. If nothing befides the Deity himfelf be 
thus neceflary and immutable, how is it that 
we find Truth equally neceflary, and the fame 
from Eternity to Eternity? No Power can 
change the Nature of Truth, or, as was ob- 
ferved juft now, make a Contradiction true. 

P. Nothing, Matho, except the Deity him- 
felf, or what belongs intimately to his Nature,. 
can be neceffary. And hence it is, namely, 
becaufe the Nature of Truth is neceflary and 
eternal, that an eternal Intelligence, or the di- 
vine Intellect, is difcoverable by us in a very 
fingular Manner, and wonderfully proper to 
the Nature of the Thing. 

M. Pray fhew me how that Difcovery is 
made? 

P. Eternal Truths pe no Connexion with 

«the Exiftence of created Things, and can nei- 
ther be created nor perifh; but being necefia- 
rily and unchangeably true, were always known 
in the divine Intelleé, wohire they exift immu- 
tably, (if the Expreftion may be proper) which 
Intelle& therefore they difcover to us imme- 
diately. | 

M. As this is quite new to me, pleafe te 
explain it more at large? | 


~_ 


P. Wave 
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P. Have you never heard that in the ad- 
firaét Sciences, new Truths and Properties of 
Things, fuch, to wit, as were not known to 
Mankind before, have been difcovered ? 

~ M. Often; and thofe defervedly praifed, 
by whofe Induftry thofe Truths were brought 
to Light: At the Head of whom, I fuppofe, 
from what you faid, the Great Newton de- 
ferves to be placed. 

P. You have Reafon to fay fo,—But_ did 
thofe Authors make fuch Truths originally, or 
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frame and mould them according to their, 


Pleafure ? 

M. Surely they did not; for then the 
Truths could not have been faid to be difco- 
vered, or found out, but Truths newly made 
or contrived. When any Thing is difcovered, 
it muft have been the fame Thing before it 
was difcovered, as after. When a Man dif+ 
covers a Mine in his Ground, it would be ab- 
furd to fay, he contrived, or made the Mine. 

P. Befides, Matho, if it were poffible to 
coin, OF iene new Truths, according’ to every 
Man’s Fancy, what Work fhould we have? 
- What Confufion, and Ruin of all Truth? 
You may imagine the Confequences of this 
yourfelf. Every Man would raife a Syftem of 
Science, to fupport his Party, or advance his 
[ntereft ; and another would confute it by 
contrary Truths, to maintain his Side of the 
Queftion. Where would this end among jarr- 
ing Humours, and contrary Factions? ‘Truth 
would fight againft Truth, and nothing could 
be true, 

M. Ah! 
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<The fxth — M. Ah! {peak no more of it; the Confu- 
, fion would be inexprefiible ! Nothing is more 
neceflary than that Truth fhould be neceffary, 
and unytelding ; that Men of honeft Intentions 
may have a certain Standard to be directed by, 
and defigning Men fomething to condemn 
themfelves in their own Breatts. 

P. If then the Nature of Truth be thus e- 
ternal and unchangeable, from what fhall we 
derive it? Confider that Queftion firft.—Then, 
Does not the Deity, think you, know all 
Truth ?>——-Could his Knowledge be infinite if 
he did not ?——Can there be any Knowledge 
in a created Intellect that he does not know ? 

_ MM. That cannot be fuppofed, without an 
impious Abfurdity. 

P. Could he be beholden to-any Thing 
elfe, do you think, for the Perfection of his 
Intellect ? Or can Truth have a feparate Na- 
ture, to and from which he is forced to apply 
‘and learn? We faw that his Knowledge is ne- 
ceffarily infinite. Can Truth then, eternal and 
neceffary Truth, have a feparate Nature of its 
own, independent of this neceflary Infinity of 
Knowledge ?—— Where will you place this in- 
dependent Nature of Truth ?---In Emptinefs! 
inert Matter! or a Negation of Perfection ! 
For the Nature of the Deity comprehends, ex- 
haufts every Perfection; leaves out nothing, 
except Imperfection, Impotence, and Igno- 
rance. 

M. Do not multiply your Queftions fo faft. 
I fee that the neceflary Infinity of Knowledge, 

and 
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and the neceffary unchangeable Nature oe 
Truth mutt coincide. 

P. Let a Man fhew me two feparate ne= 
ceflary Natures; one to be the Fountain of 
Truth, and fue other the Origin of Know- 
ledge abfeacted from Truth. 
~ MM. You make the ContradiGion mon- | 
{trous; and have fully fatisfied me of this 
Trith, That all Truth was eternally in, and 
draws its Nature aff the divine IntelleG. Affe 
me but one Queftion at once, and try if I can 
give you aiftinet Anfwers. 

P. Tell me then, When did thofe Truths, 
the Difcovery of which you have heard fo 
much celebrated, begin to be Truths? 

M., 'They never hada Beginning, but were 
always and neceflarily true, before they were 
underftood by us; and would be always e- 
qually true, though no created Intellect un- 
derftood them. The Truths yet undifcovered 
are equally certain, and equally known to an 
infimte Intellect, as when they fhall be per- 
ceived by Men. ‘The Nature of Truth, or 
the Certainty of it, does not depend on the 
Accident of being known by more, or fewer. 
It is abfolute, and above all fuch Candtions 

ee ablas Truth a Nature? 

M. What is neceflary and immutable, 
muft have a neceflary and immutable Na- 
ture, 

P. Wherce doth Truth derive this recef- 
fary and tmmutable Nature ? 


. | Vou. L. C C | M, From 
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M. From the divine Intelle@, where it was 
always known, and always exifted. Every 
Piece of real Knowledge, every demonttrative 
‘Truth we come to fee, is a Part (fo to fpeak) 
of that Knowledge which was eternally in the 
divine Mind. . 

P. Hath Truth no feparate Subfiftence by 


itfelf P 


M. It hath not; nor can it have a Subfitt- 
ence in any Thing furd, and unintelligent. 

P. What is Truth then? | 

M. It is Knowledge or Science in the Intel- 
le&t of fome Being. Truth exifting in no In- 
tellect, is as repugnant, as Knowledge exifting 
in no Intellect, or Power belonging to no Be- 
ing, Truth (as I underftand from what you 
faid juft now) is the Connexion, or Agree- 
ment of Ideas; and Ideas-cannot be out of a 
Mind. Eternal Truths, therefore, muft al- 
ways have exifted in an Eternal Mind; which 
they thus difcover to us, in a Method, in- 
deed, as you obferved, moft proper to the 
Nature of the Thing, 


LXXXIX. And now, Pilon, 1 have not 
received a more fenfible Pleafure from any 
Thing you have yet fhewed me, than from 
this new Difcovery of the Deity. I fee as 
much the Exiftence of an Efernal Mind, of 
an Infinite Intelligence, as I fee that Truth was 
before I was born, or before.the. firft Man was 
created. This is a Demonftration of the Deity, 
as an infinitely knowing Being, which the Mao’ 

| "coe 
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of Man draws from nothing from without, The fxth 
. ‘ . Conference 
from nothing in the vifible Frame of Nature, U~ 
but only from its inward Perception of Truth, 
The Method from the Auman to the divine 
Mind connects the Soul of Man immediately 
with the Deity. Thefe eternal Truths are to 
our intellectual Nature, what the vifible Won- 
ders in the Heavens or Earth are to the Eyes. 
What a Pleafure is it to reflect that our real 
Knowledge is a Part of the Knowledge in the 
divine Intellect ! 

P. Confider from this then, Matho, how 
blame-worthy thofe Men are, who have en-= 
deavoured to perfuade the World, that there 
is not a goverming Mind, a fupreme Intelligence 
in Nature ; who acknowledge only the blind 
Force of inert Matter in all the Wonders of 
Wildom and Knowledge we obferve ; and to 
veil their Perverfenefs, {peak of Dame Nature 
asa Deity, which by an equivocal Sound, 
takes off the Abfurdity to the Ear. 

M. Since the Power of a dead Subftance isa 
Contradiction, this is throwing off both zfinite 
Power and a governing Mind at once. It 
would be a wretched Sovereignty, if ‘(as thofe 
People feem to intend) Man was the jupreme 
intelligent Being in the Univerfe! But what 
Madnefs poffefles miferable Mortals, that they 
fhould endeavour to perfuade thei Fellow- 
creatures, that this World is the Off-fpring of 
Chance, without a Being of infinite Perfecti- 
ons to govern the whole! Can it be againft 
_any one’s Intereft, if infinite Power, directec 
a by 
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ate &th by infinite Wifdom and Goodnefs, fhould rule 
uve the Univerfe and the Affairs of Men! Is it 

not rather a Profpect full of Comfort and Se- 
curity, to find the Deity at the Head of Na- 
ture? pee 

P. Efpecially if we confider, that without 
this Profpect, there could be no Pleafure nor 
Tranquillity in the Life of Man. A confirm- 
ing ourfelves in tteady Defpair wouldthen be 
our only Hope, and the Lofs of Being our 
only Relief from conftant Terrors: For who 
could be fecure amidft the Storms of unguid- 
ed Matter, and exifting only at the Difcretion 
of Chance? Men have thrown Life away, 
when they imagined it contained more Mifery 
than Comfort; which as they could only have 
imagined on this Suppofition, fo on this Sup- 
pofition no Man could imagine otherwife. 

M. But with what View do they endeavour 
to bring Mankind under fuch a wretched and 
comfortlefs State? | 

P. They were refolved to acquire Fame 
and Repute to themfelves, let the State of 
Mankind be as wretched as it pleafed. 

M. To acquire Fame by denying a Deity! 

P. When a Man’s firft Paffion, Matho, is 
the Defire of being fpoke of, and when he 
defpairs of being diftinguifhed ‘for any lauda- 
ble Attempt ; this he lays hold of as a com- 
pendious Way of attaining his End. The Ge- 
nerality .of Mankind believe, and revere a 
Deity; and only a fine Gemus, forfooth, can 
defpife both a Deity and Mankind, 


M, De- 


Cofimotheoria Puerilis. 


“M. Deteftable Fury! 

P. If it were poflible, Matho, that ever any 
Man fince the Beginning of the World, had 
denied a Deity from the Conviction of his 
own Arguments, I fhould not afcribe their 
Impiety to this Paffion.—Yet they pretend, 
for Decency’s Sake, by denying a Deity, to 
fupport the Caufe of Truth. 

M. Thatis fullas ridiculous, asthe other is 
impious! What have they to do with Truth, 
after denying the infinite Intelligence, the only 
Source whence it can be derived? Pray, in 
what do they place the Nature of their Truth ? 
In the Inconftancy of Chance? Or the Inac- 
tivity of Matter? Or in the infinite Abyls of 
Emptinefs ? : | 
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P. It would furprize you more to tell you, | 


that fome of them have pretended the great 
Advantages of Atheifm to Mankind; but it 
is needlefs, if not ridiculous, to look for Con- 
fiftency in their Schemes: Leaving them there- 
fore to the Contempt they merit, tell me, 


XC. Since the Deity depends on no fupe- 
rior Caufe, or fince his Exittence and Perfect- 
ons are neceflary, can any ‘Thing be wanting 
to him, which can belong to a perfect and 
happy Nature? ) | 

M. This Queftion has been anfwered in 
Effect, I think, from many Things that have 
been faid already. A Necetlity of Perfection 
implies infinite Perfection ; and infinite Perfec- 


tion, infinite Happinefs. It was thus we faw _ 
at ‘N 


C ex his 


< 
}) 
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(ihe fxth his mfinite Goodnefs; becaufe, by a Pleni- 
+ tude of Perfection, he is infinitely raifed a- 
bove all Wants, 

P, From this it will follow, that the Hap- 
pinefs of the Deity and hat of his Creatures 
are of a different Nature: Our Happinefs 
confifts in having our Wants fupplied: Ais, in 
in having no Wants to be fupplied. Hence 
this delightful Truth, the Creation of a World 
(fince it could not add to his Happinefs) is en- 
tirely owing to his Goodnefs: Or the Happi-_ 
nefs of -his Creatures was his only View; and 
his Defigns cannot fail of attaining their End. 
——But, to conclude, how will you fatisfy 
yourfelf in all Time coming, that Godzs, and 
is fuch a Being? For itis one Thing to fee a 
Truth, and another to retain an habitual 
Knowledge of it afterward. 

M, I will call to Mind the feveral Reafons, 
which force the Mind to acknowledge a Deity, 
and the Perfections of his Nature. 

P. 1 mean, how will you come at a ready 
View of this at any Time, without entering 
into along Train of Reafoning? 

M. I will look to the Heavens, or to the 
Barth. A Glimpfe of the Sun or Stars, any 
living Creature, any vegetable Being, will kin- 
die up the whole. Train of ‘Thought in my 
Mind, Iwill confider my own Body, ora 
Partof it. There, though Ido not fee the 
Deity with my Eyes, I cannot help perceiving 
his Power working a thoufand Ways. How 
can I lofe Sight of the Deity, when the Con- 

} fiftency 
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fiftency and Prefervation of all Things, adove, 
below, and round me, nay in the very Body, 
fhew him conftantly fupporting and directing 
that very Particular, to which I point my 
Thought.——Though I abftract from all ma- 
terial Things, if Icallto Mind any smmuta- 
ble and neceffary Truth ; in that l {hall perceive 
(if I durft fo exprets myfelf) the divine Intel- 
ké. Inaword, fince I cannot withdraw my- 
felf from his Prefence, nor from amidft the 
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Operations of his Power ; I muft find God, - 


powerful and wife, and good, in every Thing 


I either look at or reflect upon. 

P. Can any one doubt then, Whether God 
be, becaufe he does not difcover him with his 
Eyes? | 

M. Such a Man muft doubt for no other 
Reafon, but becaufe he had no Reafon to 
doubt. If the Deity could be difcerned with 
bodily Eyes, which are defigned for the Per- 
ception of corporeal Objects, he would not be 
that necefarily exifting, infinitely perfect Being, 
whofe Nature conflitutes our Happinefs. The 
Soul itfelf, of the Exitence of which we can- 
not doubt, fince our very Doubting proves 
the Thing, is not.thus to be perceived. He 
who doubts whether the Deity be, becaufe he 
does not fee him, ought to demand a Sight of 
his own Soul, in order to be fatisfied. that .he 
is aliving Being. We feethe whole Frame 
of Nature contrived by his Wifdom, and fup- 
ported by his Power: This is the fulleft, the 
{trongeft View, the Heart of Man can defire ! 

Crcanvney P, You 
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aria Man knows not what he would have, who 
complains for Want of this Sort of Proof, 
for Want of ocular Demonftration: We have 
it inthe ftrongeft Manner poffible. For while 
we look at any Thing which the Eyes can 
perceive, we behold that very Thing, which 
unlefs the Deity were, could not be. Soim- 
poffible ; is it to fee any Thing, which doth 
not fhew us the Creator of Hani and Earth! 
We are Eye-witneffes every Moment of the 
Operations of his Power, while his Knowledge 
guides the Motionsand' Productions of Nature. 
He doth not only prefide over the Main of 
Affairs, and manages inferior Things by a dele- 
gated Power; as fome .inconfiftently imagine : 
No he informs the meanett Reptile by his Wif-, 
dom, to all the Ends of its Exiftence; he 
conducts every Herb, every Plant of the Field 
to its fnecifick Peecionk and directs all the 
Motions in the Heavens, ad allthe Changes 

on the Earth. | 
M. It would, in ‘Truth, be extremely 
foolifhin us, after we were ised to allow 
that he bi hide together by his Power the folid 
Subftance of Matter, to deny that he conduas 
the Inactivity of it, in all the Changes it un- 
dergoes. It was thus you difcovered to me the 
Origin of Motion. ‘The various Exertion of 
-the fame Power, which binds together the fo- 

lid Subftance, moves it. 

P. They who would place the Dignity of 
alain ue y ii and infinite Knowledge, in Eafe 
and 
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and Inaétivity, feem to have their Thoughts The fxch 
Conference, 

on fome Ea/ffern Tyrant, while they are {peak- ys 

ing of the Deity; and meafure his Happinefs 

by their own Nature, and want of Power. — 


XCI. And now, Matho, we have brought 
the Subjeét of our Conferences to a Clofe ; 
having obferved what was moft neceflary and 
obvious, concerning the material Univerfe, 
the Souls of Brutes and Men, and concerning 
the adorable Deity himfelf. I cannot be of 
any farther Service to you, nor can we leave 
off at a more proper place. 

M. Nay, Philo», I beg you would not. 
think of that fo foon. There are ftill fome 
Particulars concerning the Motious of the Pla- 
nets, which I would fain underftand in fome 
Degree ; and in thofe Matters I can. do no- 
thing by myfelf. Befides, fome Things you 
know in our former Difcourfes you referred 
to a more proper Place. 

P. You do not confider, Matho, that the 
longer we continue our Conferences, the more 
Things we muft refer; in which, perhaps, I 
can give you no Satisfaction at laff. 

M. Let us at leaft converfe on thofe Sub- 
jects: For I have obferved all along, that 
while you are fpeaking on any Thing, many 
Thoughts offer to me, which would not have 
otherwife occurred. 

P. This is generally the Cafe, when two 
Perfons converfe together with Openneis and 
Friendfhip.. By endeavouring to unfold our 

Difficulties, 
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‘cit sth Difficulties, we fometimes difcover the Rea- 
tony fons of Things we were ignorant of: And 

in this View only can I pretend to talk on 
thofe Subjects with you for the future-—— 
But I cannot help being furprized, that at an 
Age when others amufe themfelves with 'Tri- 
fies, you fhould fo warmly purfue thefe {e- 
verer Enquiries, in which you muft certainly 
find no {mall Difficulty. 

M. Shall I freely tell you, Phzlon, what I 
have hitherto obferved in the Courfe of my 
Education? | 

__ P, With all my Heart, I thall be pleafed to _ 
hear your Objervations; they muft be fome- 
what fingular, and entertaining, I fuppofe. 

M. The Subjects we have touched upon, 

' feem fearce to have any Difficulty, in Com- . 
parifon of thofe Things, which are forced 
upon us, almoft when Infants. What can 
be more hard and unintelligible to us, than — 
to hear of the different Declenfions of Nouns ; 
the Mosds, Tenfes, and Conjugation of Verbs ; 
with Genders, Cafes, and the reft of that 
Stuff? In the Subjects we have hitherto {poke 
of, Reafon convinces and fatishes the Mind, 
and Truth rewards it with Pleafure: But in 
the firft Beginnings of Language and Gram- 
mar, every Thing is horrid, rough, and re- 
ally terrible toa Child. Inftead of Reafon, 
we are told of Authority, and the Rule of 
Cuffom, which has often both approved, and 
condemned the fame Forms of Speech, as 
new Modes of Expreffion prevailed. I -with 

our 
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our Parents and Maffers would confider how (ihe ee 
confiftent it is to be fo fevere with us when olay 
Infants, and to fpare us fo much when more 
advanced. It looks as if they thought the 

Art of Speaking, or rather, the Knowledge of 
Words, was preferable to the Art of Think- 

ing. We are lafhed into the Knowledge of 

a Heap of Words, and after that left to our 

own Diferetion, to think rationally, or other- 

wife, as we have a Mind, or rather, as it 
happens. 

P. But fill you mutt allow, Matho, that 
Children may learn to fpeak, before they can 
think to Purpofe. 

M. Can they fpeak to Purpofe, before they — 
think to Purpofe? They may prate, before 
they can think to Purpofe. And why do 
they not learn to prate Latin by the Ear, as 
they do Enghijb? They would acquire this 
in lefS Time, than they are now in preparing 
the Way to it. I have heard good judges 
fay, that a Boy may learn more Latin in 
two Years, in a Place where it is conftantly 

fpoke, than in four, by the ftiff formal Me- 
thod of Rules, without that Practice. From 
the Reftraint we are under left we fhould 
talk fale Latin, we never acquire that ready 
Command of the Language, which might be 
eafily attained by fpeaking it. Before we under- 
ftand a plain familiar Style, we mutt be let in- 
~ to the Beauties of poetical Dichon. Great 
Pains are fometimes taken to point out to us 
the lofiy Sentences in our Authors, when per- 

haps 
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The fxth haps we ought not fo much as to spe heard 


Conference: 


of the Thines, which thofe Sentences contain. . 
ee not ‘this fhewing a very partial Regard to 
Sound ? | 

P. Town, if that be the Cafe, the Pains 
taken feem to be mifplaced. 

M. Is it not the Cafe? What Boy is not 
taught with great Pomp, 


Ile Pater, Rectorque Detim, cut dextra tri- 
fulcis 

Ignibus armata eft, qua nutu concutit orbem, 

Induitur faciemtaurt, mifiufque juvencis 


Mugit, &. 


Here is a notable Contraft, as I take it, be- 
tween the Abfurdity of the Senfe, and the Sub- 
limity of the Expreffion ; nor are the Paflages 
of this Sort few in Number. 

P. I fancy, Matho, it would be agreeable 
enough to hear your Criticifms on the Books 
you have read : Pray which are your favorite 


_ Authors? 


M. J don’t pretend to Criticifm, though I 
know what pleafes myfelf. It appears to me, 
that the Hiftorians may be read with Pleafure 
and Profit. I have read Cefar, and fome 
Books of Lzvy, with Satisfaction ; and the 
leffer Authors that are put if our Hands before 
thefe. ‘The fhort Lives of Cor. Nepos, feem 
to me well fitted for Children: Nor do I find 
fo much Fault with u/fzn’s Want of Chro- 
nology, as is generally done. Boys rather. 

mind 
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mind the Thread of the Narration, than the 
 -Diftin@tion of Years: Let that be as it will, a 
little Pains of the Mafter would make: that 
a ufeful Book. 

P. You fay nothing of the Poets. 

M. Thave but little-to fay of them: What 
does it concern me to know whether Alexis 
was Pollio or Mecenas’s Boy? Or who he 
was? I fhould have been at no great Lofs, 
though I had never heard of him. 

P. Tagree with you; we can reap no great 
Profit from a Thing, which we muft be cau- 
tioned againft, left it do us Hurt. 

M. ‘That brings to my Mind the Silenus of 
the fame admired Author; the fafeft Way of 
explaining which to a young Lad, I think, ‘1s 
to leave him ignorant of the Senfe. 

P.That is a new Way of explaining Things! 

M. Confider the Story of Pafiphae, which 
the Poet dwells upon with naufeous Length, 
and feems to leave unwillingly, and tell me 
whether you are not of my Opinion = 

P. I am not fo ready in thefe Things as 


you. 
£  M. And then I dare fay the School-boy 
who’ underftands 


—iuti magnum per Gnane Coaca 
Semina terrarumque, animaque, marifque 


fuiffent— 


will be in a fair Way to underftand as dift- 
- cult Things as any we have yet fpoke of 


cy am 
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am. ‘fure I plagued both my Mafter and myfelf 


heartily about it, with no great Satisfaction 
to either of us. And pray, Philon, is it not 
{trange, that while they think us capable of 
entering into thefe Things; they fhould think 
us incapable of the leaft Grain of Truth, or 
rational Principles ? 

P. But every Thing is not fo exception- 
able, as the Paflages you have cited, 

M. A _ notable Recommendation, That 
every Thing is not fo abfurd! If every Thing 
that is exceptionable were taken out, (fo far asI 
have read, or am capable to judge) there would 
be great Chafms, I’m afraid, in the ancient 
Poets. 

P. How comes it then, Matho, that thofe 
Authors have been the Admiration of the 
World for fo many Ages? And that the moft 
perfect Moderns are only fo far tolerable, as 
they imitate thofe ancient Writers ? 

MM. Let them have been the Admiration of 
Men as much, and as long as you pleafe ; you 
will hardly perfuade me, that Boys fhould be 
taught every Part of them indifferently, or can 
underftand many Places that are commonly 
taught: And if I were a Man, I think I 
could find other Things to admire. ‘Truth 
charms in any Drefs ; take the fhining Paflages 
you admire moft, put theminother Words, and 
all you admire is gone. The Ancients, without 
Doubt, underftood the Art of Writing, and 
were well acquainted with the Influence that 
Sound and Cadence has on the Affections of 

the 


Cofmotheoria Puerilis. 

the Heart, and Paffions of Men. . But were 
it not worth while to caution young Lads 
with Refpect to this Art, that it isan Edge- 
tool, and may be equally applied to a good 
or a bad Purpofe ? And to point out the Paf- 
fages where the Ancients have abufed it? It 
-ig hot a very eafy Thing to admire the Expref- 
fion, and have ajuft Contempt for the Thought. 
Let a Man firft convince the Underftanding, 
and then raife the Paffions on that Side, as 
much as he can: But to draw the Affections 
to one Side, when Senfe and Reafon perfuade 
us on thé other, is both hurtful and ridiculous. 
And I would afk you one Queftion, Péilon, 
Whether the exceflive Veneration for thofe 
Compofitions has not hindered Things of grea- 
ter Moment from being applied to as they 
ought? Or whether thefe are not the only 
Books recommended to the Adimiration of 
yound Lads? Every one affects to find out 
new Beauties in them, and to bea Perfon of 
fuperior Taite ; as if every Syllable contained 
a Treafure of Myttery. 

P. You are growing warm, Matho; take 
Time to cool a little. 

M. Ican think for myfelf in thefe Matters, 
without envying other People their Admira- 
tion of Sound, or troubling them with my 
Notions: But you defired me to fpeak my Mind 
freely. . However, I fhall have done, after 
obferving that it feems to me, from my own 
Experience, a wrong Method to confine us to 
the Study of Words fo many Years ; poftpon- 
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pe ene thie Confideration of Things, and thofe 

w-— abfolutely neceflary, to the laft Day of our 
Lives perhaps: For unlefs our Minds are early 
tinCtured with the firft Principles of true Phi- 
lofohy, together with the Knowledge of Let- 
ters, (which I conceive may be done by Way 
of Rese Gn, and diverfifying our other Bu- 
finefs) it is poffible that the greateft Part of us _ 
may never have another Opportunity to hear 
of thefe Things ; or none, at leaft, fo fit: Since 
we dwell on Language folong, and commence 
Men fo foon. 

P. Some of your Obfervations, Matho, are 
notamifs ; but all that concerns private Per- 
fons, is to purfue the Method they think moft 
rational.——You have fatigued me as much, 
as you did your Mafter, on the Explication of 
the Epicurean Formation of the World: I 
muft therefore beg a Refpite. tins Shy 

M,. I willingly: os to ith = 


The End of the Firft Volume. . 
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